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Character expansion expresses extended HOMFLY polynomials through traces of products of finite di- 
mensional 1Z- and Racah mixing matrices. We conjecture that the mixing matrices are expressed entirely in 
terms of the eigenvalues of the corresponding 7Z-matrices. Even a weaker (and, perhaps, more reliable) ver- 
sion of this conjecture is sufficient to explicitly calculate HOMFLY polynomials for all the 3-strand braids in 
arbitrary (anti)symmetric representations. We list the examples of so obtained polynomials for R — [3] and 
. R = [4], and they are in accordance with the known answers for torus and figure-eight knots, as well as for 

the colored special and Jones polynomials. This provides an indirect evidence in support of our conjecture. 

43 



1 Introduction 



Knot polynomials [T] attract a new attention these days, because they provide a non-trivial generalization 
of conformal blocks and possess a vast variety of non-trivial interrelations, which deserve investigation and 
understanding (see [5] for a recent review and references). 
^ ' Nowadays there are two main approaches to knot polynomials, implied by consideration of Chern-Simons 

theory [3] in two different gauges. In the holomorphic gauge A z = 0, the 3d functional integral reduces to the 
one-dimensional Kontsevich integral, expanded in chord diagrams with polylogarithmic coefficients and closely 
related to the Vassiliev invariants [4]. In the temporal gauge A = 0, the 3d functional integral reduces to an 
ordered product of quantum 7?.-matrices standing at the vertices of the knot diagram, obtained by projection 
of the knot onto 2-dimensional plane [5J |H1 U] ■ This representation is at the moment the most convenient tool 
for study of the knot polynomials. 

In [3 [9] we proposed to use this representation for construction of a character expansion of the HOMFLY 
[10] and superpolynomials promoting them to extended knot polynomials, depending on infinitely many 
time- variables (like r- functions do). These quantities are no longer topological, only braid invariants, yet instead 
are easily studied by a variety of powerful matrix model methods. In particular, one can obtain generic explicit 



formulas in terms of a finite number of finite-dimensional matrices for arbitrary number m of strands in the 
braid. Such a braid is parameterized by a sequence of integers 

B = I an, . . . ,ai >m _i | a 2 i, . . . ,a2, m -i I ■•■ I a m, ■ ■ • , a n ,m-i\ | cti, &i | a 2 , 62 | •■• |a n) &n} (1) 

and the corresponding HOMFLY polynomial is equal to 

rn— 1 



Qhm\R\ Qhm\R\ [ i=l \j=l / ) 

=> 3 ]T {Tr (K% U Q U b A Ul K% U Q K% U* Q ... U<% U Q K b Q " } S Q 



(2) 
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This formula represents the HOMFLY polynomial as a linear combination of the Schur polynomials Sq in the 
irreducible representations Q appearing in the product 

R® m = ©Q hm | fl | M% <£) Q (3) 

and they are described by the Young diagrams of size m|i?|: m times bigger than the size of R. 

Eq.Q looks like a direct generalization of the celebrated Rosso- Jones formula [12] for the torus knots, only 
the coefficients Crq in front of the Schur polynomials Sq are in general represented as traces of the 7?.-matrices 
and Racah mixing matrices U over the spaces of intertwining operators while for the torus knots there is 
a much simpler Adams rule [H] to determine these coefficients. 

If Sq = Sq{p} are the Schur polynomials of arbitrary time variables (actually they depend on the first Q 
times) , one has an extended HOMFLY. It is this space of all time variables where the Adams rule 



S R { P mk} = Ad m S R {p & } = ]T cf Q " s S R { Pk } (4) 

l\-m\R' 



is applicable (and C^ Q US - q 2n / m »Q 

c i?Q US ' see ©)■ O nr y 011 this space the character decomposition is unambigu- 
ously defined for m > 3 and \R\ > 1. The standard topologically invariant HOMFLY polynomials (Wilson- loop 
averages in Chern-Simons theory) appear on the topological locus in the time-variable space (a kind of a Miwa 
transform with finitely many Miwa variables): 

Pk ~ Pk - q *-a-K [k] q (5) 

and are normalized as 

H%(A, q )=( q -^A-W)* {B) H R { P *} (6) 

#(£?) being the number of intersections in the braid. The quantum numbers are defined here as [x] q = x q Z q - i ■ 
For 7?.-matriccs in ([2J there is a simple general expression: they act on any irrep Q as diagonal matrices 
of the size dim(.M^) with the eigenvalues r®, all taken (with appropriately chosen signs) from the set of the 
exponentiated symmetric group characters, eigenvalues >ct of the cut-and-join operator [T3] 

If d d 2 \ 

^[2] = o zl ( a + b )PaPb^. 1- abp a+b - — - — , 

1 J 2 7^ V OPa+b OpaOp b J 

W[ 2 ]St{p} = x T S T {p}, (?) 
x r = (f[ 2 ](T) = ^2 (a- b) = -^t a (* a -2a- 1) 

(ab)eT a 

where t a are the lengths of the lines of Young diagram T. 

The relevant T in the case of ([2]) are the ones which appear in the expansion of a product of just two 
representations R: 

R®R = ® T M T R ®T (8) 
To see which eigenvalues contribute to TZq , one should look at the representation product tree [14] 

(R®R)®R = R&R&R = R®(R®R) 

I I 
^X£®(T®i?) ^2Mn®(R®T) 



T T 



(9) 



and pick up representations T which contribute at a given Q. 
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The orthogonal Racah mixing matrix Uq describes the rotation in the space A^, corresponding to the trans- 
formation between the left and right decompositions in ([9]) . For m > 3 there arc m — 1 different decompositions 
and thus m — 2 different mixing matrices, the last one, appearing in @, is 

(m-2 \ f 

u m-l,m = I JJc^i+lj (10) 

To have a complete description of HOMFLY polynomials one just needs to know the mixing matrices. For 
m = 3 (three-strand braids) these are just the standard Racah coefficients, the problem being that they are well 
known [TS] only for the SU q (2) group,which is far not sufficient for our purposes of constructing the HOMFLY 
polynomial at arbitrary A = q N , i.e. for arbitrary SU(N). In fact, in order to build a comprehensive and 
interesting theory of knot polynomials on the base of (J2J, one needs some clever description of generic Uq, 
revealing their structure, not just concrete expressions. Some steps have been already made in this direction in 
HU [TBI [TTl [18] , see also [6] for a fruitful parallel development. In particular, in [TU [18] the general structure of 
mixing matrices is described for arbitrary m, but only for the fundamental representation R = □. The present 
paper is a step in "orthogonal" direction: for \R\ > 1, but only for m = 3, when there is just one mixing matrix. 
Finally a synthesis of both developments is needed. 

What we do in the present paper, we formulate a conjecture about the form of the mixing matrix. Basically, 
we suggest that Uq depends only on the eigenvalues of the corresponding TZq. If this was the case, then 
one could take the known SU q {2) formulas, express them through eigenvalues and then use the same expression 
in all other cases just by substituting the other eigenvalue sets, relevant in particular situations. However, so 
far we managed to get such expressions only for dim(.M^) = 2,3,4,5 (for mixing matrices of the sizes up to 
5), what is sufficient only for calculations in representations [2], [3], [4], [5]. Hence, it is not quite clear at the 
moment if the conjecture is true in general. 

For calculations in symmetric representations R = S r = [r], however, a weaker form of the conjecture is 
sufficient, since the relevant eigenvalue sets are somewhat special. Accepting the conjecture in this weaker 
form, one looses a test (the very possibility to express the Racah matrix through the eigenvalues of associated 
TZq), but instead one gets a tool for calculating "Hgr in arbitrary symmetric representation (antisymmetric 
representations A r are then obtained by the application of the duality transform Ti.^ (A, q) = T-Lr{A, —1/q) for 
the transposed Young diagram R'). 

All this makes our calculation not a derivation from the first principles, and justification comes from the 
possibility to reproduce the known answers in particular examples. For such examples we use the torus knots 
(the Adams rule), the figure eight (4i) knot [17] and the colored special ?] and Jones [21] polynomials. For 
rn = 3 and R = [3], [4] the tests are positive, so our conjecture, at least in its weak form (i.e. for the special sets 
of the 7?.Q-eigenvalues) is justified. Also of crucial important is a synthesis with [18] and similar calculations 
for at least m = 4 (where a number of other examples are known from [22 a and |23j). The question of primary 
importance would be a similar calculation for non-symmetric representation R — [21] and, better, for non-hook 
R = [22] and also non-symmetric R — [32], where non-trivial new effects are expected from the study of the 
special (super)polynomials 8, 24 and of the Alexander polynomials [T71I25]. 

In what follows, in ss[2][3]we formulate our conjectures and in further sections provide associated (hypothet- 
ical) formulas for the mixing matrices. Our main result is formulated in s l9.ll In the tables we provide explicit 
expressions for colored ([1],[2],[3] and [4]) HOMFLY polynomials for the first few m = 3-strand knots. Making 
use of eq.© and equations for the mixing matrices of ss.4-8, one can obtain analogous results for any given 
3-strand braid B — {ax, bi\a,2, b 2 \ . . .} by a half minute MAPLE or Mathematica calculation. 



2 The fundamental representation R = [1]: a hint of conjecture 

To make use of ©, one first of all needs to know the decomposition ©. For a 3-strand knot and the fundamental 
representation R — [1] it is just 

[1] ® [1] ® [1] = [3] + 2 • [21] + [111] (11) 
and there is a single non-trivial 2x2 mixing matrix E/pil- Eq.([2]) in this case is just 

H^ M] - = q a ^+-S 3 + (-l/g) ai+bl +-5 m + (12) 



3 



+ < 



Tr 



2x2 




\ 1 



>s i 



21] 



/J 

Here we used the fact that the two 1Z matrix eigenvalues, associated with T — [2] and T = [11] in the pair 
decomposition [1]® [1] = [2] + [11], are £i = — q and £2 = ~ q* lll] = —1/q respectively, and we borrowed the 
2x2 mixing matrix from |14j . From now on we often omit the index q, whenever it can not cause a confusion 
(with the similarly denoted Young diagrams for symmetric representations). We also use a convenient notation 



{x} = x — 



The Schur polynomials (SU (N) characters) in this particular case are 



r» 1 1 3 P—P 

^3 = + P2P1 + -Pi = 

3 6 



fill 



S21 = 
1 

= nP3 



1 



P3 



p\ 



p=p 



-,P1P\ 



G 



p\ 



{A}{Aq}{Aq*} 
{Aq^}{A}{Aq} 

UY 2 U 3 } ' 

• {Aq-Z}{Aq^}{A}} 

{ q }mu 3 } 



(13) 



This formula is rigorously proved and known to reproduce all the 3-strand HOMFLY polynomials in the fun- 
damental representation [14) . 



However, let us reverse the logic. Imagine that the group theory calculation in [14] has not been done, and 
we do not know the answer for i/pii from the first principles, which is actually the case in more complicated 
situations. Can there be an alternative, indirect way to obtain Ul One can attempt to use three pieces of 
knowledge, which are always available: formula (fT2")l . the Rosso- Jones formula (U|) for the torus knots and the 
eigenvalues of the matrix TZ-pii. It is immediate to see that this is indeed enough, at least, in this particular 
case. 

Indeed, since 

Si{p 3 k} =P3 = S[3]{Pk} - S [2 i]{pk} + fimilfe}, 

(14) 

Sf{Pk} =Pl = S[3){Pk} + 2S' [ 2i]{pfc} + S [in] {p k } 

the Adams rule (j4} and its counterpart for links imply that the coefficients C[i]j2i] should have definite values —1 
and 2 for the 3-strand torus knots and links respectively. At the same time, since for the torus knots/links [3, n] 

all ax = bi = . . . = a n = b n = 1, from (IT21) the coefficient in front of S21 is equal to Tr r^pijC^pij^i^pi] 
Comparing these two statements, one obtains: 



Tr(^ [21] C/ t21] ^ 21 [/t 21] 



— 1 for n — 3k ± 1 (knots) 
2 for n — 3k (links) 



(15) 



and this implies that the two eigenvalues of the product 72.[2i]?7[2i]72-[2i]f pi] are e ±2? ™/ 3 . Given 72.pi], this is 
actually enough to obtain f/pii • 

It is clear that if the [/-matrix is unambiguously obtained from such a reasoning, it will depend only on the 
matrix 1Z, and since 1Z is diagonal in this basis, U will depend only on the eigenvalues of 1Z. Let us denote 
this eigenvalues via £1 and At the same time, an orthogonal 2x2 matrix U depends on a single parameter: 



mixing angle, and we denote its sine and cosine through c and s respectively; of course, c 



1. Finally, if 



£i£2 7^ — 1, the r.h.s. of (|T5|) should be multiplied by (— £i£ 2 )™ so that the characteristic equation for U is 



det (iZUKU't 

2x2 \ 



X-I 



2iri/3 



)( 



A + £i£ 2 e" 



-2-7H/3 



A 2 -£i6A + (£i6) 2 



(16) 



Thus, we see that 



Tr 




-s c 




= (£i 2 + £ 2 V + 2£i£ 2 s 2 = (6 - 6) 2 c 2 + 266 



(17) 



4 



is equal to £i£2, i-e. that 



a/^66 

6-6 



y/% - 66 



^ 2 



6-6 



£7 



V^66 
6-6 



6-6 



V 



V6 2 - 66 



6 2 



6-6 



v^66 
6-6 



(18) 



Moreover, one can substitute £i and £2 in this formulas by their normalized counterparts 

6 



6 



(±ntx6 



(19) 



where Af = dim(.M^) is the size of the mixing matrix U (in our current example Af = 2), and the sign in 
front of the product drops out of the answer for U. It is however convenient to adjust it so that no roots of 
unity appear in intermediate formulas (in our case it deserves choosing minus sign). Substituting £1 = q and 
£2 = — 1/<7, one obtains 



21] 



1 



[3] \ 



V [2] 



[2] 



1 



(20) 



We shall see below that formula (fT5)l works nicely not only for Q — [21], but in many (all?) other situations 
when the size of the mixing matrix Uq is Af = 2. 



3 Eigenvalue conjectures: strong and weak forms 

Now we are ready to formulate our main conjectures: 

1. The mixing matrix Uq depends only on the eigenvalues £ Q (a = 1, . . . ,Af) of the correspond- 
ing 1Z- matrix TZq. 

2. It actually depends on the normalized eigenvalues £ Q . 

This is the strong form of our conjectures. The weak form (w) implies that this is true not for arbitrary sets 
{6»}j but only for those, which actually appear as eigenvalues of 7?.-matrices, i.e. for £ Q = ±q^ T ^ a K 

An even weaker form (ww) is that this is true only when eigenvalues of TZq are made from ±q* T , where 
the Young diagrams T have no more than two lines. Since T are representations contributing to decomposition 
of R (g> R, this actually means that conjectures are restricted to R which are pure symmetric representations 
(described by the single line diagram R — [r]). Of course, answers for the duality- related antisymmetric 
representations are also available in this case. 

The weakening refers actually only to applicability of the conjectures. Since so far we looked only at a 
restricted set of examples, we actually tested them only in the weakest form. At the same time, we found 
explicit expressions for the [/-matrices through arbitrary sets of eigenvalues {£ Q } only for Af = 2, 3, 4, 5; thus it 
is not clear, if the strongest form of the conjecture is at all viable. 

Still, if true, the conjectures are very powerful. The crucial point is that for a very special set of eigenvalues, 
that is, in the case of SU q (2) Racah coefficients the [/-matrices are fully known. It is, however, highly non-trivial 
to rewrite them in terms of the corresponding eigenvalues, and the "minimal" expression of such a type, if exists 
at all, looks to be unique: eq. flTBl for Af = 2 is a perfect example. Once it is found, one has the complete 
knowledge of the arbitrary [/-matrices, de facto of generic Racah matrices for SU q (oo). It is still unclear for us 
if the things can work this way for Af > 5. 

However, conjecture 2 implies that, whenever the two sets of normalized eigenvalues {£ Q } are the same, the 
[/-matrices coincide. It turns out that for all representations Q € [r]® 3 , i.e. appearing in the decomposition 
of three symmetric representations, the normalized eigenvalues are the ones, appearing in the known SU q (2) 
Racah series (of course, the eigenvalues themselves are different, but normalization makes them the same!) This 
allows one to solve completely the problem for arbitrary symmetric (and antisymmetric) representations. 
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4 Representation [2] 



This case is studied in detail in |16j . We use the mixing matrices, found in that paper, to illustrate our 
conjectures. The 7\L-matrix eigenvalues are defined in the channel [2] ® [2] = [4] + [31] + [22] and they are 



Since 



(21) 



([6] + [51] + [42]) + ([51] 



[4]: 


qX[64] — 


Q 6 


[31]: 


-q*m = 




[22]: 


q*m = 


1 


<S> [2] = 


([4] + [31] + 


[22]) 


+ [42] + 


[411] + [33] - 


h [321] 



[6] + [411] + [33] + [222] + 2( [51] + [321] ) + 3 ■ [42] 



(22) 



in this example we have two 2x2 mixing matrices and one 3x3, which in this case corresponds to the two line 
Young diagram and can be directly found from the SU q (2) Racah coefficients. 
The mixing matrices are |16) : 



<[4] 



n 



[51] 



o 



7*131] 



n 



[321] 



7*131] 







7*[22] 







-q 2 



1 



/ 



U[ 5 l] 



[2], 



1 



V 



1 

w q 



1 



[3]g2 
1 

1 



(23) 



(24) 



They are deduced in |16] by the same trick: comparison with the Rosso- Jones formula for the torus knots. The 
only difference from s[2]is that now £1^2 7^ 1- It is easy to check that these matrices are given by rule (fT8|) . 

The 3x3 mixing matrix is found in |16] in a rather sophisticated form, see eqs.(51) and (52) of that paper, 
but the final answer is rather simple: 



( [2] 



n 



[42] 



(d 



V 



7*131] 



\ 





q*™ j 



/ , 6 


V 



-q 






1 / 



Ui 



[42] 



[3] [4] 

[2] /W 
MVP] 



[2] /[5] 
[4]V[3] 

[6] 



[5] \ 



[3] 



[3] [4] 
1 



V [3] 



[3] / 



(25) 

The question is whether it follows from some generic eigenvalue formula, a counterpart of (|18[) . The answer is 
affirmative, see ea. (f3T)]) below. 



5 Representation [3] 

The i?-matrix eigenvalues in the four different channels in [3] ® [3] = [6] + [51] + [42] + [33] are: 



[6]: 




q 15 


[51]: 


_g*[51] = 


~q 9 


[42] : 




q 5 


[33] : 


— q*[33] = 


~q 3 



(26) 



G 



Since 



[3] x [3] x [3] = ([6] + [51] + [42] + [33]]) x [3] = 
= ([9] + [81] + [72] + [63]) + ([81] + [72] + [711] + [63] + [621] + [54] + [531]) + 
+ ([72] + [63] + [621] + [54] + [531] + [522] + [441] + [432]) + ([63] + [531] + [432] + [333]) = 
[9] + [711] + [522] + [441] + [333] + 2 • ([81] + [621] + [54] + [432]) + 3 ■ ([72] + [531]) + 4 • [63] 



(27) 



eq.® implies: 

n;\ M - = q 15 ^ +b ^S [9] + (-g) 9(Ql+bl+ -^ [711] +g 5(ai+bl+ - ) (% 22] +%4i]) + (-3) 3(oi+bl+ - ) S [333] + 



,15 



,15 



bi 



-tr ■ 



+tr 2X 2 < 



U- 



15,9 



u 



15,9 



f-1 



f4,5 



+tl"2x2 < 



9 

,5 



S[si] + 

(<%21] + <%4]) + 



Ui 



5,3 



u, 



5.3 



s 



[432]- 



15 



+tr 3 x3 { 



15 



bx 



U- 



15,9,5 



q 5 J 



U 



15,9,5 



Q 5 J 



[72]- 



(28) 



+tr 3 x3 < 



/ V 



/ -q 9 



In 



9,5,3 



q 3 J 



U, 



9.5.3 



-q 3 J 



[531]- 



+tr 4 x4 < 



V 



/ a 15 



U 



15,9,5,3 



-q 3 J 



V 



U 



15,9,5,3 



"A 8 J 



[63] 



This time we labeled the mixing matrices Uq by the eigenvalues of the corresponding TZq, in accordance with 
our conjectures. These conjectures are also used, when the contributions of Q — [621] and Q = [54] are unified: 
the "/^.-matrices are the same and we assume that the same is true for the mixing matrices. 
Moreover, conjecture 2 implies that 



^[621] = ^[54] — ^9,5 — £^6,2 — £/[51] 

2 2 

^[432] = ^5,3 = t/2,0 = C^[321] = ^1,-1 = ^[21] 



(29) 



^[531] — C^9,5,3 — £^6,2,0 — t/[42] 

i.e. these mixing matrices arc given by expressions, already known from the study of R = [1] and R = [2]. The 
"new" mixing matrices are 

U[81] = Ui 5t g 



Up2] — C^15,9,5 
U[63] = C^15,9,5,3 



(30) 
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So, what is our way to define these matrices? 

Our suggestion is to make use of the known Racah coefficients for the SU q (2) algebra. They involve only the 
Young diagrams with at most two lines, but under our conjectures this appears sufficient to define the mixing 
matrices like (|3T))) . 



6 Racah coefficients for SU q (2) 

The Racah matrix (i.e. basically the 6j-symbols) u^, , or rather u 
dence of the product of three representations: 



RRR 


T ' 


Q 


V 



, describes the ordering depen- 




This matrix is exactly what we call the mixing matrix Urq above and below. 

The crucial feature of representation theory is that the fusion properties of representations, in particular, 
the entries uTp, of the Racah matrix, do not depend on the rank of the algebra SU q {N): they are the same for 
all N. What differs, are the non- vanishing representations: only those with no more than N lines in the Young 
diagram can be seen for a given N. This means that representation theory of SU q (2), the only one which is 



sufficiently developed allows one to extract 



only when R,Q,T,T' are all one- or two-line Young 



RRR T 
V 

diagrams. Our conjectures in sj3]are designed to extend these available quantities to other R,Q,T,T' without 
performing a tedious representation theory analysis for higher rank groups. 

In this section we briefly remind some well-known SU q (2) formulas and demonstrate how they can be used, 
if our conjectures are true. 

When R is a one-line diagram with p boxes (we use p instead of r, because in our applications they are not 
always the same) , i.e. a symmetric representation R = \p], then T and T' are of the form [2p — j, j] , while Q can 
be a one-, two- or three-line diagram. Three-line Q' s are n °t seen a t the SU q (2) level, where one can consider 
only Q of restricted form, Q = [3p — k, k]. Then < j,j' < k for T and T 1 . In other words, 

[p] m = [3p] + 2 ■ [3p - 1, 1] + 3 • [3p - 2, 2] + . . . = 

* (31) 
= / (fc + l)[3f> — k, k] + other Young diagrams with > 2 lines 

k=0 

and the elements of the (k + 1) x (k + 1) Racah matrix are labeled as u^j^fj ,j , < j, j ' < k. In the remaining 
part of this section we list these matrices and express their entries through the eigenvalues of the corresponding 
7?.-matrices. The 2-line representations with < k < p, which are explicitly mentioned in (|31[) are distinguished 
by simplicity of these eigenvalues: they are equal to 

. qXpp-M] = . q 2p 2 -(2j + l)p+ 3 U-l) (32) 

Thus, the J\f X Af Racah matrix is what we called U X[2 i.^pp-i !],...,x^ p - k fc j with k + 1 = TV. Our conjecture 2 
implies that this is the same as U c _ Pt c -3p, c-(2fc+i)p+fc(fc-i) with arbitrary c. 

Note that there are more two-line contributions with k > p in pip, with other multiplicities. They are also 
under control of the SU q {2) representation theory. 
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6.1 2x2 



The SU q (2) Racah matrix of size 2 x 2 is 



U(2\p) 



and is obtained for the fusion of [p] 



<2>3 



V 

[3p- 



[2p] 



■ [2p] 



[2p] 



jpl 

[2p] 



(33) 



/ 



1]. The sign e = ±1 of the square root in the off-diagonal 
clement is arbitrary, they depend on the choice of normalization of the basis. In what follows we put e = 1 in 
order to match the standard definition of the Racah coefficients. If expressed through the 7£-matrix eigenvalues, 
& = q^-W and £ 2 = -q^p- 1 ^ i.e. ^ = q p and f 2 = ~<T P = — fr 1 ' this ^( 2 b) becomes: 



U(2\p) 

and our weak conjecture is: 



u[£i,i 2 



6-6 



6 2 + i + e 



c— p, c— 3p 



E7 



<Z P , -<T P 



f/(2|p) 



(34) 



(35) 



with an arbitrary c. In particular, the 2x2 mixing matrices, which we encountered in ss J4I5I above, are: 

U [4 32] = U [321] = U S ,3 = Ul,-l = t/4,2 = U(2\p = 1), 



U[51] = U[ 62 l] = E/[54] 



[81] 



£^9,5 — Ue : 2 
Ul5,9 



U(2\p = 2), 
U(2\p = 3) 



(36) 



6.2 3x3 

The 3x3 Racah matrix is 



U(3\p) 



[P-1][P] 
[2p-l][2p] 



ejM / [2]-[p-l]-[3p-l] 
[2p] V [2p-2][2p-l] 



eiM / [2]-[p-l]-[3p-l] 
[2p] V [2p-2][2p-l] 



[p-l][p]-[4p-2] 
[2p-2][2p-l][2p] 



C2 



V [2P-1] 



[p - 1] [p] ■ [3p - 2] [3p - 1] ei£ 2 [p - 1] [2] [p] • [3p - 2] 



[2p-2]][2p] 



[2p - 2] 



[2p - 1] 



b-l][p]-[3p-2][3p-l] \ 



[2p-2]][2p] 



[2p - 2] 



eieab-1] / [2][p] • [3p - 2] 



[2p-l][2p] 



[2p-l][2p] 



b-i]b] 

[2p-2][2p-l] 



/ 

(37) 

Now there are two independent square roots and two arbitrary signs ei^ = ±1. Like cq. (1251) . we accept the 
sign convention t\ = e 2 = — 1. Note also that the transposition reverses signs of elements at the odd diagonals, 
and does not change those at the even diagonals. For a general mixing matrix of size (k + 1) there is a sign 
ambiguity such that k sign factors remain arbitrary, ei, . . . , = ±1: Uij ~ ej_iej_iZ7ij, while the Racah matrix 
keeps to be orthogonal. In what follows we omit these arbitrary sign factors: they do not affect the answers for 
the HOMFLY polynomials either. 

Being expressed in terms of the 7?.-matrix eigenvalues £i = g^i 2 ?], £ 2 = —q"^- 1 - 1 ^, £3 = q^p- 2 -^ and 



6 = q 2p ^ 
6 = -q 3 

r , = tf-( 2 *>-i) 



(38) 
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the 3x3 Racah matrix (|3"T)l becomes: 



u(3\ P ) = u[i u £ 2 ,i 3 ] = 



6(6 + 6 



i + + i I (if + i)(H + i) ^ 



1.3 



1 (?? + i)(6 3 + i) 



62 V 666363 
6(6+6) 



62 V 66636 



23 



62& 



23 



1 (6 3 + i)(6 3 + i) 1 (6 3 + i)(6 3 + i) 



V 63 V 66626 



32 



63 V 6662C 
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As usual, 6) = 6 — 6 - Note that £2 is defined with the minus sign. 
Our weak conjecture is 



with arbitrary c. 
This implies that 



U, 



c—p, c—3p, c— 5p+2 



U[q 2p ,-l,q 2 - 2p ] = C/(3|p) 



C/[531] = U [42] = f/9,5,3 = t/ 6 ,2,0 = C/(3|p = 2), 

U [72 ] = C/i5,9,5 = tf(3|p = 3), 



U3 



66626 



A. / (6 3 +3)^1 + 1) 
63 V 666263 

6(6+6) 



6 3 £ 



23 



(39) 



(40) 



(41) 



In particular, 



U[72] = U(3\p = 3) = 



[2] [3] 
[5] [6] 



[3] / [2]-[2] 
[6]V 



W [5] 



J_ / [2][3]-[7][8] 
[5]1 



W] [6] 



[3] / [2]-[2] 
[6]V 



[4] [5] 



[2] 
[4] 



[2][3]-[7] 



[5] [6] 



J_ / [2][3]-[7][8] \ 
[5]V W] [6] 



[2][3]-[10] [2] / [2][3]-[7] 

[4] [5] [6] [4]V [5] [6] 



[2] [3] 
[4] [5] 



(42) 



6.3 4x4 

The 4x4 Racah matrix is 



U(4\p) 



(43) 



[2p] 



[2p-l,l] 



[2p - 2, 2] 



[2p - 3, 3] 



[p-2][p-l][p] 



/ [p-2][3][3p^2f M / 3 ./<--' r-i :t).-3|l3)-2| 

[2p-2][2p-l][2p] [2p-2][2p]V [2p-l][2p-3] [2p-l][2p-2] V [2p][2p-4] 



lib] / [p-2][3][3p-2] 



[P-l][p]([3p-2] + [3j.-41-[plJ [p-2]([2][p-l]-[3p-2]) , [p_i][ 3p _3] 

[2p-3][2p-2][2p] W=2] V [2p-4][2p-3][2p- 



[2p 



1 / ,.-2 f.-l H[.3,.-4|[.3 / .-3|[.3,.--2| 

-2]V [2p-4][2p-3][2p-l][2p] 



[P-2] 



' M BUI l|[3)'-3][3p-4] 

l][2p] [2p-2][2p-3] V [2p] [2p-4] 



[p-2][p-l]([2][3p-3]-[p-2]) 

[2p-lJ[2p-2J[2p-4] 



-'II/' i. ; A ■■'/■ 4. 
[2p-4J[2p-2J V [2p-3J[2p-lJ 



[p_2][p-l][p] 
|2p-4]|2p-3]|2p-2] 
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At this moment we just note that the last matrix we need to complete the calculation in the [3] ® 3 case is 



U 6S = 

£^15,9,5,3 = 

U(4\p = 3) 



( [2] • [3] 



[4] • [5] • [6] 



[2] ■ [3] [7] 
[4]-[6]V[5] 



[2] ■ [3] M 
[4].[6]V[5] 



[3] 



[5] • [4] 



[2] • ([7] + [5] - [3]) (-[2]- [2] + [7; 



[4] ■ [6] 



[3] __, ( - [2] • [2] + [7]) j ([2]-[6]-l) 



[5] • [4] 



V [4] 



[4] VW¥\ 



[4] 



[5] • [4] 



[4] 



1 1 



151 



[4] 



[4] / 



We return to the eigenvalue description of this formula in sJ5] below, where a more condensed notation is 
introduced. 



7 Precise formulation of eigenvalue conjecture 
7.1 Weak form 

The two mixing matrices, one of them being SU q {2) are the same provided the following condition is satisfied. 
Associate with Q a set of integers: 

Q — ► {r\ji>- ■ -Ji], such that j x < j 2 (k = j 2 -ji,p = r- ji). Then 



h + J 
h + i' 



\p], \p], [p] 
[3p - k] 




[2r - j, j 




[3r-l-m,l,m] 



[2r-j',j'] 



[3r-l-m,l,m] 





[3p-k,k] 



[3p-k,k] 



= U[j 2 - ji + l\p = r-ji] 



(44) 



In this form it is applicable to calculation of [r]® 3 . 

If true, this substitutes the honest calculation of the Racah matrix for just the SU q (3) case, since for higher 
groups there will emerge Young diagrams with more than three lines. 
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7.2 Strong form 

In its strong form the conjecture can be applied for the Racah matrix for i?® 3 with arbitrary R, in particular, 
it can be checked for non-trivial representations like [2, l]® 3 . Within this framework one suffices to know the 
size of the corresponding Racah matrix and the 1Z- matrix eigenvalues, and use formulas like (I3U1) and so 

on. If true, this substitutes full SU q (oo) Racah calculus for three coinciding representations. 



The conjecture has to be further examined with various checks. Apart from testing answers for the colored 
HOMFLY polynomials obtained with help of the conjecture, one may check immediately the Racah matrices. 
A few evident tests are: 

• One may check other 2-line contributions to (|3ip . 

• The Racah matrices have to satisfy various consistency conditions like the pentagon identity. 

• One can compare the eigenvalues of the matrix IZqIIqIZqUq with those known from the torus knot/link 
results obtained by applying the Rosso- Jones formula. 

8 Racah matrices for higher J\f 

While for the purposes of the present paper, for evaluation of the 3-strand HOMFLY polynomials in symmetric 
and antisymmetric representations sufficient is the weak form of our conjecture, and thus just the SU q (2) Racah 
matrices U(Af\p) are needed, the strong form, if correct, would open a way for study of other representations 
and multi-strand braids. But for it to work one should at least attempt to re-express U(Af\p) through associated 
7?.-matrix eigenvalues, as we did above for Af = 2 and 3. In this section we present the answers for the next 
two sizes, Af — 4 and 5. However, for Af > 5 we did not succeed yet, thus, we have no any direct evidence that 
such formulas do exist at all at the moment. If they do not exist at Af > 5, this would imply immediate failure 
of our conjecture in its strong form. 

8.1 Mixing matrices through 7?.-matrix eigenvalues 

The results for Af — 2, 3, 4, 5 can be presented in a universal form and are summarized in the following table. 
The squares{\) of all the off-diagonal elements i ^ j can be presented as 



7.3 Checks 



I? - 1 + it 2 = It - 1 + & 2 



Af = 3 



= -dt + i)(g+i)di€,-r 1 = 

teo) i/2 «T /2 +r 3/2 )(§ /2 +r /2 ) 






1 




(45) 



Af = 5: 



teo)te + i + c 1 )fe + i+e7 1 )- 
• n (iik + imik + i) 



Af = 6: 



? 



V 
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The signs of the elements Uu are regulated by the rule 



aU = 



(46) 



where a is a diagonal signature (alternating) matrix. There is still an inessential sign ambiguity, described 
above, in a comment after eq. (|37[) . 

The diagonal elements can be restored from the orthogonality of the Racah matrix, = 1 — Ufj and 
they are full squares of factorized expressions (no square in this case!): 



( N = 2: 



Af = 3: 



Af = 4 



N = Q : 



V 




k=£i 



k=£i 



\ 



J 



(47) 



These formulas provide the eigenvalue description of the SU q (2) Racah matrices U(N\p), which we now list 
for Af < 5 (and first few elements for Af = 6 and arbitrary AT), and our strong conjecture is that (gSJ and (|4"7) 
describe the Racah matrices for arbitrary sets of 7?.-matrix eigenvalues, yet for the honest evaluation of such 
matrices the full representation theory for SU q (oo) should be developed. 

The formulas for U(N\p) are accompanied with the corresponding (<ST/q(2)-related) values of the normalized 
eigenvalues 



8.2 SU q (2) Racah matrices: TV = 2 



For the 2x2 Racah matrix see (|33|) . According to our strong conjecture it is a particular case of 

-1/2 



fllo=0 ^ a 



9 



-2p z +2p 



e = g p 



6 



for 



(48) 



8.3 SU q (2) Racah matrices: A/" = 3 



For the 3x3 Racah matrix see (|37|) . According to our strong conjecture it is a particular case of 

-1/3 



frio=o £ a 



-2p z +3p- 



,2p- 



6 = -q 3 



for 



(49) 
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8.4 SU q {2) Racah matrices: M = 4 

For the 4x4 Racah matrix sec (l4"3l) . 



(nLo^W 2 ^- 2 , 



io = q 3p - 2 
6 = q- p 



8.5 SU q {2) Racah matrices: 5x5 

(nt=0 Ca) 



-1/5 , 

-2p 2 +5p-4 



Co = 9 4p ^ 4 
6 = -q 2p - 4 

6 = <T 2 

6 = -<r^- 2 > 



rj [p-3][p-2][p-l][p] 
00 [2p-3][2p-2][2p-l][2p]' 



[p-2][p-l][p] / [4][p-3]-[3p-3] 
UQ1 [2p-3][2p-2][2p]V [2p-4][2p-l] ' 



t/ 02 = 



[p - 1] [p ] [3] [4] • [p - 3] [p - 2] • [3p - 4] [3p - 3] 



03 



[2p - 2] [2p - 1] V [2] • [2p - 5] [2p - 4] [2p - 3] [2p ] 



[p } [4] • [p - 3] [p - 2] [p - 1] ■ [3p - 5] [3p - 4] [3p - 3] 



[2p - 3] [2p - 2] V [2p - 6] [2p - 4] [2p - 1] [2p ] 



1 / [p - 3][p - 2][p - ■ [3p - 6][3p - 5][3p - 4][3p - 3] 
04 [2p-3]V [2p~6][2p~5][2p~4][2p~2][2p-l][2p] 



_ [p-2][p-l]([p-3] 2 -[3][p-l][3p-3] 
Ull= [2p-4][2p-3][2p-2][2p] 



Ui2 = JP 2] 3 / 2 [p - l][p] • [4p - 6] / [2] [3] • [3p - 4] 



[2p - 4][2p - 3][2p - 2] V " 5][2p - 3][2p - l][2p] ' 
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[p - 3] ([3] [p - 1] - [3p - 3]) /[p_2]|p-l].[3p-5][3p-4] 



[2p-4][2p-3][2p-2] V ' — b-2]|p-l]M 



r/ [P ~ 3] / [4] ■ [p - 2] [p - 1] [p ] ■ [3p - 6] [3p - 5] [3p - 4] 

0714 [2p-4][2p-3]V [2p-6][2p-5][2p-2][2p] 



_ [p - 2] {[p - 3] 2 [p - 2] - [2] 2 [p - 2] 2 [3p - 4] + [p - 3][3p - 4][3p - 3]) 
U22= [2p-5][2p-4][2p-2][2p-l] 



U2s = Jp 3][p - 2][p - l] 3 / 2 • [4p - 6] / [2] [3] • [3p - 5] 



[2p - 4][2p - 3][2p - 2] V [2p - 6][2p - 5][2p - 3][2p - 1] ' 



Uu [P - 3][P - 2] / [3] [4] • [p - l][p] • [3p - 6][3p - 5] 



[2p - 5][2p - 4] V [2] • [2p - 6][2p - 3][2p - 2][2p - 1] ' 



_ [p-3][p-2][p-l]([p-3]-[3][3p-5]) 
U33 ~ [2p-6][2p-4][2p-3][2p-2] 



= [p-3][p-2][p-l] / [4]-[p]-[3p-6] 
34 [2p - 6][2p - 4][2p - 3] V [2p - 5][2p - 2] 



rr [p-3][p-2][p-l][p] 
44 [2p-6][2p-5][2p-4][2p-3] 

8.6 SU q {2) Racah matrices: 6x6 



^-,2, fi „,_20 



(li; Q U) "~=1- 2 ! 



?o = 9 5 

| 5 = 



(53) 
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Uoo = 



[p-4][p-3][p-2][p-l][p] 
[2p-4][2p-3][2p-2][2p-l][2p]' 



Uoi = 



[p-3][p-2][p-l][p] [5][p-4]-[3p-4] 



[2p-4][2p-3][2p-2][2p]V [2p-5][2p-l] ' 



(54) 



U 02 



[p -2][p- l][p] [4] [5] • [p - 4][p - 3] • [3p - 5][3p - 4] 



[2p - 4] [2p - 2] [2p - 1] V [2] • [2p - 6] [2p - 5] [2p - 3] [2p } 



8.7 SU q {2) Racah matrices: J\f x J\f 



Af-2 r 

to [ 2 P- ? ] 



r/ Q^gV^ / [AA-l]-b-(AA-2)].[3 P -AA-2)] 

^01 - ~ //^r " _ 



[2p-(JV-l)][2p-l] 



t/ 2 = 



/[AA-2][AA-1] 



' TT r _ ,\ \ \p — {N - 2)] [p - {Af 3)] ■ [2p - 3] ■ [3p - (A/" - 1)] [3p - (A/" - 2)] 

11 b Vv nt [ip-mt-Aip-i] 



[2] 



. i=0 



n^o 4 [P^»] / W - 2] [AA - 1] • [p - (AT 2)] [p - (A/~ - 3)] ■ [2p 3] ■ [3p - {AT - 1)] [3p - (Af - 2)] 
n^7 2 [2p - i] V t 2 ] ' - ^][2p - (Af - l)][2p] 



(55) 



9 Summary: Arbitrary 3-strand HOMFLY polynomial for arbi- 
trary (anti)symmetric representations 

9.1 The answer 

Now we are ready to propose a general answer for colored HOMFLY polynomial for the case of the 3-strand 
braid and (anti)symmetric representation R = S r = [r] (R = A r = [l r ]): 



n 



(ai&l|a 2 6 2 |...) 



U\Pk} = E { Tr Q ( n Q U Q U Q U Q n Q U Q n Q U Q ■■)} S Q^ 



QH3r 



^(a 1 Ma 262 |..0 {gbfe}=H (a l6l |a 2;)2 |...) { _ (Z -l |( _ 1)fepfe} 



H [r] (q\A)=U\ 



(aif>i|a 2 b 2 |. 



{q\Pk =P* k }, 



H [1 r ] (q\A)=n\l 



(a 1 b 1 \a 2 b 2 \...) 



{q\p k =pl} = H [r] (q- 1 \A- 1 ) 



(56) 
(57) 
(58) 
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The sum in (|56[) is over all the three-line Young diagrams Q = [Imn] with I > m > n, I + m + n — 3r, and it 
remains to explain what are TZ\i m n] and U u m n\ ■ Representations Q = [Imn] enters the decomposition of the 
representation product 



[r] ®3 = (j r] ® 2 ) g [ r ] = ( ©J =0 [ 2r - ® [r] = ]T A^ ron] [Imn] 



i>m>n 

/+m+n— 3r 



(59) 



with multiplicity Af[i mn ]- For a given Q only j e [j'q, Jq] contributes into the above sum (i.e. jq < j < Jq), and 
Mq — Jq— jq + \. The matrix TZq is the A/q x Mq diagonal matrix with the entries (eigenvalues) (—)■'• q* c l 2r -i>fi : 



Tin = di 



iag{(- 



yj . q 2r 2 -(2j+l)r+j(j 



3Q<3<JQ 



(60) 



The matrix Uq of the same size is conjecturally the same as the SU q (2) Racah matrix U[k + l\p] with k,p made 
from r,j q ,J Q : 



U Q = U Nq = Jq - jq + 1 



P = r - JQ 



(61) 





[r] [r] [r] 


j 






Uq = U 


Q 


= U 




f . 







JQl F-JQl [r-JQl 
[2r ~Jq- jq] 



= U 



JQ 



where the Racah matrix at the l.h.s. is for a 3-line Q, i.e. for the SU q (3) representation theory, while the Racah 
matrix on the r.h.s. is for a 2- line representation, for which the SU q (2) theory is sufficient. 
To complete the description of the answer (|56j) it remains to describe U[k + l\p] and jq, Jq. 



9.2 SU q (2) Racah matrices 

These matrices are well known |15j and widely used in the physical literature |26j . The standard formula is 



U 



Pi P2 P3 
1 



JWj I l][2j' I 1] ( 1)"i+m-P3-,-.,- [P2-Pi+jV-[Pi-P2+jV-[pi+P2-jV- 

V [pi+p 2 +j + l]l 



[q-P3 + j]![p3 - ? + i]![pa + q - j]! [q-pi +j'V-[pi -q + j'V-[pi + q-j'Y- 



[P3 + q + J + l]l 



[pi+q + j' + lY 



[P2 - P3 + j'] ! [P3 ~P2+j']\ [P2 +P3- j'] 



pi+P2+P3+q 



E (-D 1 



[p2+P3+i' + l]! 

[fe + 1]! 



A:=0 



1 



[k -P2 -P3 -j'Y-[pi +P2+P3 + q- fe]![pi +P3 +i + j' - fe]![p2 + q + j+j' - k]\ 

However, for p\ = p2 = P3 — p this formula is considerably simplified: as already stated in the previous 
section, the sums actually turn into products. Such factorized expressions are much more convenient, both for 
calculational purposes and conceptually. 



9.3 Selection rules for the cubes of symmetric representations 

The diagram [Imn] £ [2r — j, j] ® [r] , provided 

l>2r - j >m> j >n (62) 

and, obviously, < j < 2r — j. They obviously follow from the picture, one should only remember that, 
increasing the line number a one should not get to the right of the original line number a — 1 i.e. should not 
cross the extended vertical lines in the picture. In other words, no two added boxes should be at the same 
column. 
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2r- j 




rn 



These five inequalities imply: 



J[tr. 



j] = max^2r — Z, n, 0^ < j < min(m, r, 2r — to) = J| 



[imn] 



(63) 



~, 9 

/ — z 


i<3 


■JQ 


J\Q 




/ — o 


JQ 


J Q 


JMQ 




T — 4 


3Q 


■JQ 


J\Q 




u 


n 
u 


i 
1 




roi 

[9J 


n 
u 


u 


i 
i 




ri 9 ni 
[12, UJ 


u 


n 
u 


1 
1 


[t>lj 


n 
u 


i 
i 


9 

z 




[81J 


n 
u 


i 
i 


o 

Z 




n i ii 
[ii, ij 


u 


i 
i 


9 

z 


[42] 


U 


o 
z 


Q 

o 




[72] 


n 
U 


o 
Z 


q 
O 




ri n 91 
[1U, 2j 


U 


9 

z 


Q 

o 


[41 Ij 


1 
i 


i 
1 


1 
1 




T71 1 1 

[71 Ij 


i 
i 


i 
1 


1 




[in 1 1 1 
[1U, 1, 1J 


i 
i 


1 
1 


1 


[33J 


i 
i 


i 
1 


1 
1 




[b3J 


A 

u 


Q 

6 


/I 




[93J 


u 


Q 
O 


4 


[321] 


i 


o 
z 


9 

z 




[b21j 


1 
1 





Z 




ro9i l 
[921J 


i 
i 


9 

z 


9 

z 












[54] 


1 


2 


2 




[84] 





4 


5 












[531] 


1 


3 


3 




[831] 


1 


3 


3 












[522] 


2 


2 


1 




[822] 


2 


2 


1 






















[75] 


1 


3 


3 












[441] 


2 


2 


1 




[741] 


1 


4 


4 












[432] 


2 


3 


2 




[732] 


2 


3 


2 






















[66] 


2 


2 


1 






















[651] 


2 


3 


2 






















[642] 


2 


4 


3 












[333] 


3 


3 


1 




[633] 


3 


3 


1 






















[552] 


3 


3 


1 






















[543] 


3 


4 


2 






















[444] 


4 


4 


1 



10 Conclusion 

The main result of this paper is a direct algorithm to calculate explicit formulas for the HOMFLY polynomials 
of 3-strand knots in symmetric and antisymmetric representations with a list of illustrative examples. In order 
to derive these formulas within Turaev-Reshetikhin formalism [S] one needs the Racah coefficients for SU q (3), 
which are not easily available in the literature. Instead we made a conjecture that the Racah matrices for the 
quantum groups of different ranks are directly related: they depend only on the eigenvalues of the corresponding 
7?.-matrices, (which are powers of the symmetric group characters). If this conjecture is true in its strong form, 
one can evaluate the HOMFLY polynomials in arbitrary representations. In this paper only the weak form of 
the conjecture is tested, sufficient for all symmetric representations. The antisymmetric representations are then 
immediately provided by the duality symmetry (see, e.g., [5]). We checked that the answers following from this 
conjecture reproduce the colored HOMFLY polynomials from [T7] and the colored Jones polynomials from [H| ■ 
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Testing the strong form of the conjecture and evaluation of the HOMFLY polynomials in non-trivial multi-line 
and multi-column representations remains an open task for the future work. 

In our conjecture we used only the first non-trivial symmetric group character </>r 2 ](T), since the 1Z- matrix 
eigenvalues are expressed through this. A role of higher symmetric group characters 4>r{T) has to be clarified 
yet. 
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Tables. Some answers for R=[l], [2], [3], [4] 



The tables list expressions for the reduced colored HOMFLY polynomials 



(64) 



for all the 3-strand knots with up to 8 crossings from the Rolfsen tables in [21] . We do not give here the answers 
for the antisymmetric representation, i.e. [1,1], [1, 1, 1] and [1, 1, 1, 1], because these results are given by the 
same formulas as for the corresponding symmetrical ones with the change of variables q — ¥ —1/q. 



H m (A\q) = H [k] (a 



(65) 



From all these obtained expressions for the colored HOMFLY polynomials one immediately obtains 
• the colored Jones polynomials by putting A = q 2 



• the special polynomials 



which celebrate the property [5] ?] 



Sj%(A) = lim 



9-n S* R (q,A) 

\R\ 



(66) 
(67) 



We do not list here the corresponding Jones and special polynomials to avoid increasing the volume in vain. 

Having the results for these first colored HOMFLY polynomials, it is natural to generate the polynomials in 
arbitrary symmetric representation S*" (and antisymmetric A' ) following the method of |17j . These polynomials 
for the twisted knots and recurrent relations between them have been recently found in [T7] [27] [23] [28] . Since 
their list far does not cover all the 3-strand knots, we do not include them in our tables. 



Knot 3i 



»[2] 



(ai&i|a 2 & 2 y 



= AV 6 ((9- 8 



—1, —II 



-14 



-1,-1) 

A 4 ({q 2 +q- 2 )A 



i^-twist knot 



-20 )A -4 + ( _ g -8_ 9 -10 



- q 



+A 8 (-q 20 - q 1 



,16 _ 



.,14 _ 



+ q" 
2q 12 



+ q -\ 
2q w 



-q- 16 )A~ 2 - 
- 6 ) + 



- ? 2 - 1) - 



+A 10 ( 9 20 + q 18 + q 16 + g 12 + q 10 + ^8) 



A 12 q 1S 



+A W (- 



l[4] = 
„36 _ q 34 _ 

-A 12 (q as 



A 8 ( g 32 + ^28 + q 26 + q 24 + q 22 + q 20 + q 18 + 2q 16 + q 14 + g 12 + q 8 + q 6 + q 4 + q 2 + ? -8) + 
,32 _ o„30 _ o„28 _ q„26 _ q„24 _ r,„22 _ q„20 _ o„18 _ r, 16 _ n„14 _ o„12 _ „10 _ _6 _ „4 



2q 3 



. q 32 + 2 q30 + 2g 28 + 3(? 26 + 3g 24 + 2g 22 + g 20 + q 18 + q 16 + 2g 14 + q X2 + ? 10) + 
(_ g 38 _ q 36 q 34 _ q 32 _ q 2 



1) 



Knot 4i 



(aib 1 \a 2 b 2 ) 



-111, 



K_i -twist knot 



h [A = A~ 2 + (-q 2 + 1 



-q~ 2 ) + A 2 



h[2] = q-*A- 4 + (-q 2 + q- 2 - q~ 4 - q^)A~ 2 + (q 6 - q 4 + 3 - q' 4 + q' 6 ) + (-q 6 - q 4 + q 2 - n - , 1 J 



q- 2 )A 2 +q 4 A 4 ) 



+A~ 2 (q 6 - 



h [3] = A-Sq- 12 + A~ 4 {-q- 2 + <r 8 - <T 10 - q- 12 - q~ 14 ) + 
q 2 + 2q- 2 + 3q- 4 - q~ 8 + q~ 12 + q~ 14 ) + (-q 12 + q 10 - 2q 6 - 3q 4 + 3 - 3q~ 4 - 2q~ 
+A 2 (q 1 * + q 12 -q> i + 3g 4 + 2q 2 - q~ 2 + g" 6 ) + A 4 - (-« 14 - q 12 - q 10 + q» - q 2 ) + A s q 12 



h w = A-V 24 
+A~ 4 (q 2 - q- 4 



+ A" 6 (-q- 10 + q~ ls - q~ 20 ~ q~ 22 - q~ 
2q~ 8 + 2q~ 10 + 3q~ 12 -q 



q -24_ q -2^ 



+A~ 2 (-q 12 + q 8 - q 4 - Aq 2 - 3 + 2q~ 4 + 3<T 6 - 2q~ 8 - 4q~ 10 - Aq~ 12 - 2q 



2q' 22 + q- 24 + q~ 26 ) + 



+ (q 20 - q 18 + 2g 14 + 2q 12 + 3q 10 - 2q 8 - 3q e > + 3q 2 + 9 + 3<j- 2 - 3<j" 6 - 2q~ 8 + 3<j- 10 

- q 1(i - 2q 14 - 4q 12 - 4<j 10 - 2q 8 + 3q 6 + 2q 4 - 3 - 
+A 4 (q 26 + q 24 + 2q 22 - q 1(i + 3q 12 + 2q 10 + 2q 8 - i_ 

q 20 + q 18 _ g 10) + A 8 q 24 



+ A 2 (-q 24 - q 22 



,- 16 -q~ 22 
-2q- 12 +2q~ 14 



- q~ 

- q 

4q~ 2 - q~ 4 + q~ 8 - q~ 12 ) - 
<r 1 + 2q 22 - q ie + 3q 12 + 2q 10 + 2q 8 - q 4 + q- 2 ) + 



■q~ 12 ) + 



24 ) + 

-18 + ? -20). 



+A 6 (_ g 26 _ q 24 
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Knot 5 2 



(aibi\a 2 b 2 ) = (1, — 1 j 1, 3) K 2 -twist knot 



h [2] = 



h m =A-\^-l + q - 2 )A^ + ^-l- 
+ 2q- 14 - q- 1G 



-q- 2 )-A*) 



-20 )A -4 



+ (<T 



q -lG A -S^ (q -S _ q -10 + 2q -14 _ q -16 _ q -18 

+ (q- 6 - q~ s - q- 10 + 3q- 12 - 2q- lfi + g" 18 + g- 20 )A~ 2 + 
q -6 _ g -8 + 2q -10 _ 2g -14) + ( _ g -4 _ g -6 + q 



g- 12 )A 2 +g-<M 4 )) 

_ A -18 ? -30 + A -16 ( g -20 _ q -26 + q -28 + q -30 + q -32j + 

+A- 14 (g- 14 + 2q- 16 - q- 20 - 2q~" 
+A- 12 (-a-* - o- 6 - 2, 



h [3 ] = 



22 



-24 



- , - 2 (-g~ 4 - g- 6 - 2g~ 8 + g- 10 + 2g~ 12 - 3g- le - 3g- 18 
+j4 - 10 (q 2 - q- 2 - 3q- 4 + q~e + 4q~ 8 + 2q- 10 - 3q~ 12 
■ s (g 6 +g 4 -3-"- 2 ^^- 4 



-26 _ „-30 _ „-32\ 



-" 2 ) + 

_-20 



+ 2g~ 22 - q- 26 - q 



+A- 



q-' 2 + 3g~ 4 + 4g~ 6 - , 



-4q- 



14 



+ g~ 16 + 3 9 - 18 - g - 22 



_ -28 



+ <?- 30 ) + 



9 -22_g-24 + g -26 ) + 

. , , , , ' - q- s - 4q- w + 3q- 14 + q- 1(i - q- 1& - q- 2 " + q' 22 ) + 

+A- 6 (g 6 -q 4 -q 2 + 2q' 2 + g~ 4 - 2<T 6 - q~ s + g" 10 + g~ 12 - f- 16 ■ 



h [4] = 



A -24 ? -60 + A -22 (_ ? -46 + ? -54 . 



-56 



-60 . 



! + g- 18 ) 

-62\ 



+A- 20 (-g- 36 - g- 38 - 2<T 40 + g~ 44 + <T 46 + 2g- 48 - <T 6 " 
+A- 18 (g- 22 + g~ 24 + 2g- 26 + 2g~ 28 - "~ 30 
+4g~ 38 + 3g- 40 + 3g~ 42 - 2„- 44 - 2„-* 
+A- 1(i (-q- 12 -q- 14 



) + 



9 -50 _ g -52 + 2q -58 + g -60 + ? -62) + 
_ a -32 n - -34 , -36 , 



■ ; \w i 'i - : i -</ / — *Z oz 2g 34 + q 3 ^-r 

+4g- 38 + 3<r 40 + 3g~ 42 - 2g~ 44 - 2<r 46 - g~ 48 + 2g- 52 - g" 58 - g" 60 ) 
+A- 1(i (-q- 12 -q- 14 + q- is + 3g- 20 + 3g~ 22 - 2g~ 24 - 4g- 26 - 6g~ 28 - g 
+4g- 32 + 4g~ 34 + 3g~ 36 - 4g~ 38 - 4g- 40 - 2g~ 42 + 3g- 46 - g~ 52 - g~ 54 + q 
+A~ 14 ( - q~ 6 - 3g~ 8 - 2g- 10 - g~ 12 + 4"- 14 -J- fi^- 1 ^ _ /i„-20 _ 1n „-22 _ A , 
4g- 32 - 5g~ 34 

+A- 12 (g 4 + g- 



■28 _ -30. 



+A- 8 (g 8 -g 6 -g 4 



+ 6g" 16 - 4g- 2() - lOg" 22 - 4g" 24 
5g~ 34 - 3g- 36 + 4g- 40 - g- 46 - g" 48 + g- 5 
., -r 1 - 2g- 2 - 3g" 4 - 3g- 6 + 2g- 8 + 8g- 1() +5g" 12 - 9g- lfi - 8g- 18 

+6g- 22 + 9g- 24 - g" 26 - 5g- 28 - 4g- 30 - g" 32 + 4g- 34 + g" 36 - g" 40 
+A- 1(, (g 8 + g 6 - g 2 - 4 - g- 2 + 3g" 4 + 5g~ 6 + 5g~ 8 - 4g- 10 - 6g- 12 - 4g- 14 + 2g- 1:i 
+8g- 18 + 2g- 20 - g 



20_ 



-q- 



■44\ 



+ 



+ 5g~ u + 5g"° - 4g- ±u - 6g~ lz - 4g- 14 
- 4g- 24 - 2g- 26 + 3g- 28 + g- 30 + g- 32 - g- 34 - g- 36 + g- 38 ) + 

qi + 3g -2 _ g-6 _ 2(? -8 _ 2? -10 + Zq -12 + g -14 + q -16 _ g -18 _ 2 „-20 



- g~"' - g - "" + g~"°J + 
g- 18 - 2g- 20 + g- 22 + g" 26 - g" 30 + g" 32 ) 



Knot 6 2 



{aMa 2 b 2 ) = (1, — 1|1, —3) 

h m = A 2 ((g 2 + g- 2 )A- 2 + (-g 4 + g 2 - 2 + g~ 2 - g" 4 ) + (g 2 - 1 + g~ 2 M 2 



l [2] 



A 4 q s ((q- 4 + g- 8 + g" 10 + g- 16 )^- 4 + (-g 2 - 2g" 4 - 3g- 10 - g" 12 + g" 14 - g" 16 - g- 18 )A- 2 + 



+ (g 6 - g 4 + g 2 + 2 - 2g~ 2 + 2g" 4 + 4g~ 6 - 3g~ 8 + 4g~ 12 - g" 16 + g- 18 ) + 
+ (-g (i + g 2 - 3 + 3g- 4 - 3g- 6 - 2g- 8 + 2g- 10 - g~ 14 )A 2 + (g 4 - g 2 + 2g" 2 - g~ 4 - g- fc 



'+g- 8 )A 4 ) 



h [3 ] 



(g 6 + g 2 + 1 + g" 2 + g" 6 + g" 8 + g" 10 + g~ 18 ) + 

g -12 +g _i ' - g 

+A 4 (g 24 + g 18 + g lfi + g 14 + g 12 + 4g 10 + 3g 8 + 5g 2 + 7 + 3g" 2 - 



+A 2 ( - g 16 - g 12 - 2g 8 - 2g 4 - 2g 2 - 4 - g~ 2 - g" 4 - g- fi - 4g- 8 - 2g 



l- ( > _ „ 12 I. J. ( , 16 _ q -18 _ ? -20)_j_ 



-2g- 4 + 4g- 8 + 5g- 1( » + g" 12 - g~ 14 + g" 18 + g- 20 ) + 



,10 _ 



+A 10 (-g 3 



2g 6 + 7g 4 - 8 
:) + 3g 18 + 7g« 
3g 24 + 3g 20 + g 18 



+j4 6 ( _ g 30 + g 28 _ g 26 _ ? 24 _ g 22 _ 3q 18 

4 _ s _ fi „-2 j_ „-4 j_ A „-6 _ a 

<±1 n H i H H 

4 -g- 6 -g- 8 +g- 12 ) + 
4g 14 + 3g 12 + 5g 10 - g 8 - 4g 6 - 2g 4 + 2g 2 + 1 - g- 4 ) + 



3g lb + g 14 + 2g 12 - 6g 
-4g- 10 -2g- 12 +g- 16 -g- 18 ) + 



+A 8 (g 32 + g 26 + 2g 24 - 2g 20 + 3g 18 + 7g 16 - 6g 12 - 2g 10 + 9g 8 + 7g 6 - 3g 4 - 6g 2 + 5g~ 2 + 3g— - g 



- 5g 



16 



+A 12 ^30 _ ^28 + g 24 + ? 22 _ ? 20 _ 2g 18 + q W + 2q 14 _ q 10 _ q S + ? 6) 



22 



h[4] = (<7 8 + q 4 
+A 2 (-q 22 
-3q- W - 2q- 12 
+A 4 {q^ + q^ 

+4 + 5q- 2 + 10q- 4 
_ q ii _ g 38 _ 2g 34 

-2q 2 + 5 - 2g~ 2 - 9g" 



13q 



' + 1 
q 16 - 2q 12 

14 - 2q 
3 _i_ „24 



-16 



5q- 



6 + 2g- 8 +q 

■ 2q 8 - 4q 6 - ■ 
-20 



3g" 



2? 



- 4g 2 - 3 - 
<T 24 + g 



3q- 
-26 



-5g" 

-28 _ 



-5<r 

-30 _ 



-6<T 

-32 _ 



q - q -q — q 
12 + 6<j 10 + 7y 8 + 10</ fi + 9<j 4 + 4q 2 



2 ) + 
) + 



+A 6 ( — " u - ' 



-2q 32 
4 - 19g- 6 

+j4 8( g 52 _„50 



+ 8g" 

,30 . 



-10 



26 



-6g 2 



-12 - 10g- 



+ 6g 
.;„■- _ 5(? 28 _ (/ . 

13<T 8 

r „ + g 48 + q 
2q 22 + 5q 20 + 22g 18 
4 + 10q- 6 + 17g~ 8 - 



q- 12 + 2q- 



+ 5q- 16 + 6g 



-18 + 7? -20 + 2q -22 + 2g -30 + g -32 + g 



2q 2 



-10 

3g 42 



24 - 2g 22 - 7q 2 " - 13q ls - 8q 1(i - 4g 14 + 2<? 12 - 3<7 10 
12 + 4 g- 14 - 4g- 16 - 6<T 18 - 6«T 20 - 3q~ 22 + q-' 24 
, q 40 + 3</ 38 + 2g 36 - 2g 34 + 5 g 32 + 6g 30 + 12g 28 + 6g 26_ 
22q 16 + q 14 - Sq 12 - 14g 10 + 9q 8 + 26g 6 + 2\q 4 + 10q 2 - 



34) + 

16</ 8 - 18q 6 - 16q 4 - 
q- 30 -q- 32 ) + 



+A 1 »(-q r >> i 
-13<? 18 - 30g 16 

+3g 24 



- 2q 5u - 2q 4 



„42 



4q 

,38 



-10 



2g- lb + 4q 



Uq L 



lOq 



q— - 7q w - 4g3» - 3 q 
12 ->- 17q u> + 12g 8 - 12q (i 



36 + 5g 34 + 4g 32 



Uq 



-18 
30 



2<J" 2U + 2q~ 



Ibq 



+ q- 2& ) + 



28 . 



14g 26 + 7<j 24 + I8q 22 + 3q 
- bq- & - 5q- 10 + q- 16 - t 
+ IQq 28 + 13g 2fi + 
q- 2 -2q- 4 +q- w ) + 
„30 _ o„28_ 



.,24 



22 . 



+A 12( 9 58 +? 54 + 2? 50 + 2 9 48. 



„4<> 



13g 4 



- 17g 22 - 

+A 14 (-q""-q 

-8q 26 - 3g 24 + 3g 22 + 9g 2() 



13g 20 + 2g 18 

„58 _ „52 _ 



- 1 
17q 14 



- 18q 4 
+ 6q 4 

- 7q 10 



- 12q 2 
+ 9q 3 
-9q 8 



1 + 10q~ 2 + 4q~ 



5g 3 



11q 32 +3g 3 



3q 6 + 6q 4 + 4g 2 + 3 



3? 48 + g 46 + 3g 44 



„40 



„38 



18 . 



q-" - Kg-" - 2q ib + 5q- M + 6q^ + 5q- 
2g 16 _ 4 gl4 _ 3? 12 + 2g 10 +q » + q G_ g 2) + 



3 ) + 



+ A 16 (g 56 - q 54 + q 50 + q 4(i - 2q 44 - g 42 + q 40 + q ss + 3g 36 - 2g 34 - 2g 32 - g 30 + 3g 26 - q 20 - q ls + q ui ) 



Knot 6 3 



Mihfc,) = (2, — 1|1, —2) 



»[i] 



1 - q-' 2 )A- 2 + (q 4 -q 2 + 3- q' 2 + q' 4 ) + {-q 2 + 1 - g- 2 )A 2 



h [2] = q 2 - 1 + 2q- 4 - q- 6 - q- s + q- 10 )A- 4 + {-q» + q 4 - Aq 2 - 1 + 4q~ 2 - 3q' 4 - 3q- 6 + 2q-» - q- 12 )A-' 2 + 
+ (9 12 - q 10 +q S + 4g 6 - 3q 4 - q 2 + 9 - q~ 2 - 3<T 4 + Aq' 6 + q' 8 - <T 10 + g-l 2 ) + 
+ (- 9 i 2 + 2q s - 3g 6 - 3g 4 + 4g 2 - 1 - 4g- 2 + q- 4 - q- & )A 2 + (q 10 - g 8 - q 6 + 2q 4 - 1 + cr 2 )A 4 ) 

h [3] = A- 6 (-l + q- 2 - q- 6 - q- & + q- w + 2g- 12 - <T 14 - 2<?- 16 + q' 20 + q-' 22 - g- 24 ) + 
+A- 4 (g 10 + 4g 2 + 1 - 3 <r 2 - 2g- 4 + 5q- (i + 6q- 8 - 2q- 1Q - 6q- 12 + 4g- 16 + 3<r 18 - 2q- 2 " - q-' 22 + q-' 2<i ) + 
+A-' 2 (-q 18 ~ q 12 - 4g 10 - 2 9 8 + 4 9 6 - Uq 2 - 9 + 4q-' 2 + Uq' 4 - 5(T 6 - 
-13 9 - 8 - 5q- 10 + 6q- 12 + 4q~ 14 - 4q- 1(i - 4g- 18 + g -22 _ 9 -26) + 
+ (g24 _ g 22 + ? 20 + 2q lS + 2g 16 _ 3g 14 + g ? 10 + 1Qq S _ &q 6 _ g g 4 + 5q 2 + 23 + 5g-2_ 

-9 9 - 4 - 6q- (i + 10q-» + 9q- 1Q - 3<r 14 + 2q- ui + 2g- 18 + g-20 _ g -22 + g -24) + 
+A 2 ( - q 26 + q 22 - 4q ls - 4q le > + 4q 14 + 6q 12 - 5q 10 - 13g 8 - 5g 6 + llg 4 + 
+4q 2 ~ 9 - llq- 2 + iq -6 _ 2? -8 _ 4? -10 _ q -12 _ g -18) + 

+A 4 (q 2(i - q 22 - 2q 2 " + 3g 18 + 4g 16 - 6g 12 - 2g 10 + 6g 8 + 5q 6 - 2q 4 - 3q 2 + 1 + 4q- 2 + q- 10 ) + 





+A ( '( 


-I 24 


+ g 22 + q 2 " - 


- 2q 1(i - 


q 14 + 2q 12 + q 10 - q s 


-Q 


i + Q 2 -K 








h [4] = A ~ 


- 8 (</- 4 




+ q- 10 + q- 


14 - 2q 


-16_ 9 -18 +9 -20 +9 


-22 


+ 3q- 24 - 


2g~ 26 - 


-2q 


-28 _ g-30 + 


+3q- 34 - q- 40 - q~ 


42 +<7- 


44) + 


A -6(_ q W 


-q 4 -4 


+ 3q- 4 - 9q- 10 - 4q~ 


-12 


f 4g- 14 + 


6q- 16 4 


8q- 


18 _ 7g -20 _ 9(? -22 


-5q 


- 24 +g 


-26 _|_ 


10q- 2& + 2q 


-30 _ q - 


32 _ 4g -34 _ 4g -36 + 


2q- 


-38 _^ g-40 


+ <?- 42 


- <f 


-46) + 



+A- 4 (q 22 + q is + 2q 14 + 4q 12 + q la + <? 8 - 3q 6 + 4g 4 + 15q 2 +8 + 3q-' 2 - 
-Wq- 4 - 9q->> + 12q-» + 21q- 10 + 23q- 12 - 8q- 14 - 20q- lti - 12q- ls + 3g- 2(, + 
+23q- 22 + Wq- 24 - 9<T 28 - 8<?- 30 + 4(T 32 + 4q- 34 + 4q- [i6 - 2q- 40 + q- 46 ) + 
+A-' 2 ( - <? 32 - 2g 26 - <? 24 - 4</ 22 - q 20 + 2q ls - 4<? 16 - 8g 14 - I84 12 - 7q 10 + llq 8 + 
+10q e > - 2q 4 - 39q 2 - 37 - 7<T 2 + 22g" 4 + 36q-''> - lOg" 8 - 38g- 10 - 38g- 12 - 12q- 14 + 25g- 16 + 16g- 18 - 
-18g- 22 - 18g- 24 + 3g- 28 + 5(T 30 - 2g~ 32 - 5<?- 34 - g" 36 - q~ 3s + q~ 40 - q- 44 ) + 
+ (q 4a - 9 38 + q 3(i + 2q s4 + 2g 30 - 2g 28 + 3g 26 + llg 24 + 6g 22 + 4q 2a - 14g 18 - 4g 16 + 21<? 14 + 33<? 12 + 32<? 10 - 17g 8 - 
-33g 6 - llq 4 + 28<j 2 + 71 + 28(T 2 - llg" 4 - 33q- 6 - 17<T 8 + 32g- 10 + 33g- 12 + 21g- 14 - 4g- 16 - 14g- 18 + 4g- 20 + 6(T 22 + llg- 24 + 

+3g- 26 - 2<r 28 + 2g- 30 + 2g- 34 + q' 36 - q-' 38 + q~ 40 ) + 
+A 2 ( - q 44 + q 40 - q 38 - q 36 - 5q 34 - 2q 32 + 5q 30 + 3q 2ii - 18q 24 - 18q 22 + 16q 18 + 25g 16 - 12g 14 - 38g 12 - 38 9 10 - 10g 8 + 36g 6 + 
+22g 4 - 7g 2 - 37 - 39g- 2 - 2<?- 4 + 10g- 6 + llg- 8 - 7g- 10 - 18<r 12 - 8g- 14 - 4<r 16 + 2g- 18 - q- 20 - 4q- 22 - q-' 24 - 2q-' 2(i - q-' 32 ) + 
+A 4 (q 46 - 2q 40 + 4q 36 + 4q 34 + 4q 32 - 8q 30 - 9q 2li + Wq 24 + 23g 22 + 3g 20 - 12 9 18 - 20g 16 - 8<? 14 + 23g 12 + 
+21q 10 + 12q 8 - 9q 6 - 16q 4 + 3q 2 + 8 + 15g- 2 + 4g- 4 - 3q~ 6 + q- 8 + q~ 10 + 4q- 12 + 2q- 14 + q~ 18 + g- 22 ) + 
+ A G (-q 4(i + q 42 + q 40 + 2q 38 - 4q 36 - 4q 34 - q 32 + 2 ? 30 + W q 28 + q 26 - Sq 24 - 
~9q 22 - 7g 20 + 8g 18 + 6q 16 + 4g 14 - 4g 12 - 9g 10 + 3q 4 - 4 - q- 4 - q- 10 ) + 
+A 8 (q 44 - q 42 - q 40 + 3q 34 - q 3Q - 2q 28 - 2q 2(i + 3g 24 + <? 22 + q 20 - q 18 - 2q 1(i + g 44 + q ™ - q* + q 4 ) 
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Knot 7, 



(a 1 b 1 \a 2 b 2 ) = (1, — 1 j 1, 5) 



h[i] 



A- 6 ((-q 2 - q- 2 )A- 2 + (g 4 - g 2 + 2 - g~ 2 + g~ 4 ) + (g 4 - q 2 + 1 - q~ 2 + q~ 4 )A 2 ] 



h [2] = 



A- 12 q- 24 [ 



(9 



,18 



-.12 



-g 10 +g 6 )A- 4 



+ 



+ (-9 24 + 9 20 - 2g 18 - 2 g 16X + g 14 - g 12 - 2g 10 - g 6 - q 4 )A- 2 
+ (-2g 26 + 3g 22 - 2q 20 - 3g 18 + 4g 16 - 2q 12 + 2q 10 - ' 
+ (g 32 + q M - 2g 28 + 4q 24 - g 22 - 3q 20 + 3g 18 + g 16 - 2q 14 + I 
i ^„32 „30 „28 i o„26 o„22 , „20 , „18 ^16 ^14 _ 



- g 6 + q 4 ) + 



+(? 32 _ ? 30 _ ? 28 + 2? 26 _ 2g 22 



/i [3] = A-"*( - g--"* - g"°" - q-^ - g~ ou - g"* u - 

+A- 22 ( 9 - 14 - g- 20 + 2g~ 22 + 2g~ 24 + 2<T 26 - g" 

+4g~ 34 + q- 36 + 2q- 3s + q- 40 + 3<T 42 + g~ 44 + 2g-* D - 

+A- 20 (q-« + 2q- w - 2q- 14 - 2g- 16 + 3g~ 18 + 4g- 20 - 5g~ 24 - 

+2g- 30 - 3g- 32 - 3g~ 34 - 2g- 36 - 2g- 40 - g~ 42 - g~ 44 - g 
, _ i s / o -, ~ _ o , —A, n — fi . -in ^_io, _ 



A- 24 (-g- 24 -g- 32 -g- 34 

-20 



g 22 _ 3q 20 + 3(? 18 + q 16 _ 2q l4 + 2q 12 _ q 8 + q 6 )A 2_ 

1 8 )A 4 ) 
-o- 48 ) + 



. ? 20 + q 18 _ 



- q-' M 



- g- 40 - g- 42 - o- 44 

H 28 

-44 _ 



+ g- 3 + 2 g- 32 +' 
+ 3g- 42 + g- 44 + 2g-« + g- 48 + g- 5( ') + 



-t-zg — — og — — og — zg — zg — g g 
+A- 18 ( - g 2 - 1 - 2g~ 2 + g~ 4 + 2g~ fi - 6g" 10 - 6g~ 
-7g- 22 + 5g- 24 + 4g- 26 - 2g- 28 - 5g- 30 + 2g- 34 - g 

+ A-16(g8_ ? 4_o„2 , , , ..-2 , ,„-4 ,„-fi , , 



12 . 
-38 



2g- 26 +2g- 28 + 
-g- 48 -g- 5(, ) + 
g- 14 + 7g- lfi -8g- 20 - 



— 44 —46 

g — g 

„-14 



2g 

u, •„,, - 5g- 30 + 2g- 34 - _ 
g 1 - 3g 2 + 1 + 5g~ 2 + 4g~ 4 - 4g- 6 - 7g~ 8 + lOg" 12 + 5g~ 14 - 5g- 16 - 8g- 18 



+ ,-40 _ ,-46 + ,-«) + 



+3g- 2() + 7g- 22 + g~ 24 - 5g- 26 



_„-28 . 



+A- 14 (g 12 +g 10 - 
-6g- 14 -g- 16 



. 2g- 30 
3g 6 - g 4 + 3g 2 + 5 - g~ 2 
+ 5g- 18 +3g- 20 -2g- 22 - 



+ g~ 32 _ q~34 + q -36 _ g -42 

6g- 4 - 



g- 44 ) + 



-10 



+A- 12 (g 12 
-2g- 1( »-, 



,,io 



3g- (i + 5g~ 8 + 6g" 
2g- 24 + g- 26 + g- 28 + g" 32 - g~ 38 
g 8 + 2g 4 + g 2 - 2 - 2g~ 2 + g" 4 + 2g- 6 + g~ 8 - 
12 + ? -14 + q -16 _ q -20 + ? -28 _ ^-34 + ? -36) 



-12. 



°) + 



h [4] = A-' i2 (g- 52 + g- 62 + g- 64 + q~™ + g~6 8 + 
+g" 72 + g~ 74 + 2g- 76 + g~ 78 + g" 80 + g" 82 + g~ 84 + g" 86 + g~ 88 + g _92 ) + 
+A~ 30 ( - g- 38 + g- 46 - 2g- 48 - 2g- 50 - 2g- 52 - 2g- 54 + g- 56 - g- 58 - 2g- 60 - 4g- 62 - 5g- 64 - 3g~ 66 - 3g- 
-2g- 70 - 4g- 72 - 5g- 74 - 4g~ 76 - 5g- 78 - 3g- 80 - 3g- 82 - 4g- 84 - 2g- 86 - 3g- 88 - 2g" 90 - g" 92 - g- 94 ) + 
+A- 28 ( - g- 28 - g" 30 - 2g- 32 + 2g- 36 + g~ 38 + g- 40 - 4g~ 42 - 5g- 44 - g" 46 + g- 48 + 
+7g- 50 + 2g- 52 - g~ 54 - 3g" 56 - 2g- 58 + 5g- 60 + 6g- 62 + 6g~ 64 + 4g- 66 + g- (i8 + 5g- 70 + 
+4g- 72 + 7g- 74 + 6g- 76 + 4g- 78 + 5g- 80 + 3g- 82 + 3g- 84 + 4g- 86 + 2g- 88 + 3g" 90 + g" 92 + g- 94 ) + 
+A- 26 (g- 14 + g- 16 + 2g- 18 + 2g~ 20 - g" 22 - g~ 24 - 2g- 26 + 3g- 28 + 9g- 30 + 8g- 32 + 6g- 34 - 
-5g" 36 - 7g- 38 + 9g- 42 + 18g- 44 + 8g- 46 - 2g- 48 - 8g- so - 5g- 52 + 9g- 54 + 9g- 56 + 6g- 58 - 2g- 60 - 
-7g- 62 - g- 64 + 2g- 68 - 4g- 72 - 2g- 74 - 4g- 76 - 2g- 78 - g" 80 - 2g- 82 - 2g- 86 - g- 88 - g" 90 - g- 92 ) + 
+A- 24 ( - g- 4 - g- 6 + g- 10 + 3g- 12 + 3g- 14 - 3g- 16 - 6g- 18 - 10g- 20 - 3g- 22 + 8g- 24 + 10g- 26 + 8g- 28 - 
-12g- 30 - 21g- 32 - 15g- 34 + 21g- 38 + 10g- 40 - 6g- 42 - 22g- 44 - 21g- 46 + 5g~ 48 + lOg" 50 + 9g- 52 - 5g- 54 
-15g- 56 - 4g- 58 + 6g- 62 + 2g- 64 - 5g- 66 - g" 68 - 3g" 70 + g- 72 + g- 74 - g-™ + 2g" 78 - g' 80 - g- 86 + g- 8 » 
+A- 22 ( - g 2 - 3 - 2g- 2 - g- 4 + 4g- 6 + 7g- 8 + g- 10 - 5g- 12 - 15g- 14 - 10g- 16 + 
+5g- 18 + 15g- 20 + 20g~ 22 - 2g- 24 - 20g- 26 - 23g~ 28 - 8g- 30 + 23g~ 32 + 23g" 34 + 8g- 36 - 
-17g- 38 - 27g- 40 - 3g" 42 + 12g- 44 + 18g- 46 + 3g- 48 - 15g" 50 - 8g- 52 - 2g- 54 + 8g- 5(i + 
+6g- 58 - 4g- 60 - 2g- 62 - 4g- 64 + g" 66 + 2g- 68 - g" 70 + 2g" 72 - g~ 74 - g" 80 + g- 82 ) + 
+A- 20 (g 12 + g 1() + g 8 - 2g 6 - 3g 4 - 3g 2 + 2 + 9g- 2 + 7g" 4 + 2g- 6 - llg- 8 - 14g- 10 - 3g- 12 + 9g- 14 + 
+23g" 16 + 10g" 18 - 8g" 20 - 21g~ 22 - 18g" 24 + 9g~ 26 + 21g" 28 + 19g" 30 - 3g~ 32 - 22g~ 34 - 12g- 36 + 3g~ 38 
+18g- 40 + llg- 42 - 6g- 44 - 9g- 46 - 6g- 48 + 6g- 50 + 8g- 52 - g" 56 - 5g~ 58 + 2g- 62 + 2g- 66 - g" 68 - g" 74 + g" 
+A- 18 (g 16 + g 14 - g 10 - 4g 8 - g 6 + 3g 4 + 5g 2 + 6 - 4g~ 2 - 8g" 4 - 7g- 6 - g~ 8 + 
+ 12g- 10 + 9g- 12 + 3g- 14 - 8g- 16 - 14g- 18 - 2g- 20 + 6g- 22 + 14g- 24 + 6g- 26 - 8g- 28 - 
-9g- 30 - 6g- 32 + 7g- 34 + 9g- 36 + g" 38 - 3g- 40 - 7g- 42 + g~ 44 + 5g~ 46 + 2g- 48 + 
+2g- 50 - 4g- 52 - g^ 54 + g~ 56 + 3g- 60 - g" 62 - g" 68 + g" 70 ) + 
+A- 16 (g lfi - g 14 - g 12 + 3g 6 - g 2 - 2 - 3g~ 2 + 3g" 4 + 2g- 6 + 2g- 8 - 4g- 12 - g~ 14 - 
-g- lfi + 3g- 18 + 3g- 2() - g" 22 - g~ 24 - 3g- 26 + 2g- 30 + g~ 32 + g" 34 - 2g- 36 - g- 38 + 
+g- 40 + 2g- 44 - g~ 46 - g" 48 - g~ 52 + 2g- 54 - g" 62 + g"6 4 ) 



Knot 7 5 | (016110362) = (-2,l|-l,-4) 

= A 6 ((g 4 - g 2 + 2 - g- 2 + g- 4 )^- 2 + (g 4 - 2g 2 + 2 - 2g- 2 + g" 4 ) + (-g 2 + 1 - g- 2 )A 2 ) 
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h[2] = A 12 g 24 ((g- g - q- w + g~ 12 + 2q~ 14 - 2<T 16 + g~ 18 + 3q- 20 - 3<T 22 + 3g- 26 - q~ 2li - g" 30 + q- 32 )A- 4 + 
+(q- 6 - 2g-« + 3g~ 12 - 5g~ 14 + 6g- 18 - 5q-' 2 " - 3q-' 22 + 6g~ 24 - 3g~ 28 + <T 30 + q- [i2 )A-' 2 + 
+(g- 4 - 2g~ 6 + 4<r 10 - 5g~ 12 - g~ 14 + 7«T 16 - 5g~ 18 - 5<T 20 + 5g~ 22 - 3g- 26 ) + 
+(-g- 4 + 2g~ 8 - 3<?- 10 - g~ 12 + 5q- 14 - 2g- 16 - 3g~ 18 + 3q-' 20 + g~ 22 - g- 24 )A 2 + 
+ (,-6 _ q -8 + 2,-12 _ ? - 14 _ ? -16 + g -18 )j4 4^ 

h [3] = A 12 (g 36 - q 34 + q 32 + g 30 + g 28 - g 26 + q 24 + 2q 22 - 2g 18 + 2g 16 + 
+3g 14 + q 12 - 5q 1Q + 4g 6 + 3g 4 - 3g 2 - 3 + q~ 2 + 3g~ 4 - q~ s - g^ 10 + g~ 12 ) + 
+A 14 (q 40 - 2g 38 + g34 _ 4g 30 + 4q 26 _ q 24 _ g q 22 + q 20 + 1Q? 18 + 4g 16_ 

-13g 14 - 7q 12 + 9q u) + 13g 8 - 3g 6 - llq 4 - 3q 2 + 8 + 5g~ 2 - q~ 4 - 4g~ 6 + q~ u) + g~ 12 ) + 
+A 16 (g 44 - 2q 42 + 2g 38 + g 3 6 _ 4(? 34 _ g 32 + 8(? 30 + g 28 _ l2q 2(i _ 5g 24 + 14? 22 + 

+llg 2() - 15g 18 - 19g 16 + 5g 14 + 19g 12 + 3g 10 - 16g 8 - llq 6 + 5g 4 + 8q 2 + 1 - 5q~ 2 - 2q- 4 + g~ 8 ) + 
+A 18 ( ? 48 _ 2g 46 + 2g 42 + q 40 _ 4g 38 _ 3g 36 + 8(? 34 + 3(? 32 _ Ug 30 _ g q 2» + 12q 26 + 

+16g 24 - 8q 22 - 20g 2() + 18q 1(i + 10g 14 - 10g 12 - 10g 10 + g 8 + 6g 6 + 3g 4 - 2g 2 - 1 - g~ 2 ) + 
+A 2() ( - q->° + g 46 - 2g 42 - 2g 40 + 6g 38 + 3g 36 - 6g 34 - 7g 32 + 7g 30 + 
+ 13g 28 - 2g 26 - 14g 24 - 3g 22 + 10g 20 + 9g 18 - 4g 16 - 6g 14 - g 12 + 3g 10 + 2g 8 ) + 
+A 22 (g 50 - g 44 + 3g 42 + g 40 - 3g 38 - 4g 36 + 3g 34 + 6g 32 - 
-g 30 - 7g 28 - 2g 26 + 4g 24 + 4g 22 - 2g 20 - 2g 18 - g 16 + g 14 ) + 
+A 24 ( - g 48 + g 46 - g 42 - g 40 + g 38 + 2g 36 - g 34 - 2g 32 + g 28 + g 26 - g 24 ) 

h [4] = A 16 (g 64 - g 62 + g 60 + g 58 + 2g 54 - g 52 + g 5 " + 2g 48 - g 46 + 3g 44 - g 42 + 
+3g 40 + 2g 38 - 3g 36 + g 34 - 2g 32 + 5g 30 + 5g 28 - 3g 26 - g 24 - 7g 22 + 3g 20 + 8g 18 + 2g 16 + 
+g 14 - 9g 12 - 3g 10 + 3g 8 + 4g 6 + 6g 4 - 4g 2 - 3 - 2g~ 2 + 4g~ 6 - g~ 12 - g~ 14 + g~ 16 ) + 
+A 18 (g 70 - 2g 68 + g 64 - 2g 62 + g 60 - 4g 58 + 2g 54 - 6g 52 - g 50 - 4g 48 + 
+6g 46 + 8g 44 - 9g 42 - 9g 40 - 12g 38 + 12g 36 + 24g 34 + 2g 32 - 12g 30 - 30g 28 - 
-4g 26 + 27g 24 + 24g 22 + llg 20 - 26g 18 - 26g 16 - 3g 14 + 16g 12 + 28g 10 + 4g 8 - 
-llg fi - 15g 4 - 8g 2 + 9 + 8g~ 2 + 5g" 4 - g" 6 - 5g~ 8 - g" 10 + g~ 14 + g- 16 ) + 

+A 20 ( ? 76 _ 2q 74 + 2g 70 _ q 6» + 2q 66 _ 4g 64 + 3g 62 + g g 60 _ 4g 58 _ 3g 56_ 

-9g 54 + 10g 52 + 20g 50 - 3g 48 - 18g 46 - 34g 44 + 5g 42 + 41g 40 + 26g 38 - 9g 36 - 63g 34 - 
-38g 32 + 21g 30 + 53g 28 + 44g 26 - 28g 24 - 56g 22 - 39g 20 + 8g 18 + 49g 16 + 27g 14 - 2g 12 - 
-30g 1() - 26g 8 + llg 4 + 15g 2 + 3 - 5g" 2 - 5g~ 4 - 3g" 6 + g" 8 + g" 10 + g" 12 ) + 

+A 22 (q» 2 - 2g 80 + 2g 76 - g 74 + 2g 72 - 6g 70 + 2g 68 + 7g 66 - 3g 64 - 3g 62 - 
-17g 60 + 6g 58 + 26g 56 + 9g 54 - 10g 52 - 47g 50 - 13g 48 + 42g 46 + 51g 44 + 23g 42 - 
-61g 40 - 65g 38 - 7g 36 + 55g 34 + 81g 32 + 5g 30 - 51g 28 - 63g 26 - 21g 24 + 44g 22 + 
+43g 20 + 20g 18 - 19g 16 - 33g 14 - 12g 12 + 2g 10 + 14g 8 + 8g 6 - g 4 - 3g 2 - 4 - g~ 2 ) + 
+A 24 (g 88 - 2g 86 + 2g 82 - g 80 + 2g 78 - 6g 76 + g 74 + 7g 72 - g 70 - 18g 66 + 
+23g 62 + 15g 6() + 2g 58 - 44g 56 - 27g 54 + 23g 52 + 49g 50 + 44g 48 - 37g 46 - 65g 44 - 
-33g 42 + 27g 40 + 79g 38 + 31g 36 - 21g 34 - 55g 32 - 37g 30 + 20g 28 + 34g 26 + 30g 24 + 

+(? 22 _ 19g 20 _ 12(? 18 _ 5g 16 + 7(? 14 + 7g 12 + 3(? 10 + ^8 _ q 6 _ ? 4) + 
+A 26 ( _ g 92 + q 88 _ q S6 + g S4 _ 3(? 82 + g 80 + 5g 78 + q 74 _ 12q 72 _ 

-q 7 " + 15g 68 + 13g 66 + 7g 64 - 29g 62 - 24g 60 + 7g 58 + 32g 56 + 41g 54 - 14g 52 - 
-43g 50 - 36g 48 + 3g 46 + 50g 44 + 30g 42 - g 40 - 33g 38 - 33g 36 + g 34 + 14g 32 + 

+20g 30 + 5g 28 - 8g 26 - 7g 24 - 6g 22 + g 20 + 2g 18 + g 16 + g 14 ) + 
+A 28 (g 94 + g 90 - g 88 + g 86 + 2g 84 - g 82 + g 8() - 7g 78 - g 76 + 7g 74 + 5g 72 + 
+5g 70 - 17g 68 - 14g 66 + g 64 + 14g 62 + 25g 6() - 6g 58 - 21g 56 - 22g 54 - 4g 52 + 25g 50 + 
+16g 48 + 4g 46 - 14g 44 - 17g 42 - g 40 + 4g 38 + 9g 36 + 3g 34 - 2g 32 - 2g 30 - 2g 28 ) + 
+ A 30 ( - g 94 - g 88 + g 86 - 3g 84 + 3g 80 + g 78 + 3g 76 - 7g 74 - 5g 72 + 2g 70 + 5g 68 + llg 66 - 
-3g 64 - 8g 62 - 7g 60 - 2g 58 + llg 56 + 5g 54 + g 52 - 4g 50 - 6g 48 + g 46 + g 44 + 2g 42 + g 40 - g 38 ) + 

+A 32 ( g 92 _ ^90 + q 86 + q 82 _ 2g 80 _ q 78 + q 76 + q 74 + 3q 72 _ 2q 70 _ 2q 68 _ g 66 + 3g 62 _ g 56 _ g 54 + g 52) 



Knot 8 2 | (a 1 6 1 |a 2 6 2 ) = (1, -1|1, -5) 

h[1] = A 4 ((g 4 + 1 + g- 4 )A- 2 + (-g 6 + g 4 - 2g 2 + 1 - 2g- 2 + g" 4 - g" 6 ) + (g 4 - g 2 + 1 - g~ 2 + g- 4 )A 2 ) 
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ft [2] = AV 6 (V 4 + q-* + I' 10 + Q- 12 + q~ 14 + <T 16 + q~ 2 ° + q~ 22 + q- 28 )A- 4 + 

+(-q 2 - 2<r 4 - q~ e - <r 8 - 2q- u) - q~ 12 - 2cT 14 - 3c/- 16 - 3c/- 22 - c?~ 24 + c/- 26 - <r 28 - cr 30 )A- 2 + 
+ ( g 6 _ g 4 + g 2 + 2 _ q -2 + g -4 + 2(j -6 + 3? -10 + q -12 _ 2g -14 + g ? - 16 + 4(? -18 _ 3(? -20 + 4g -24 _ q -28 + g -30 ) + 

+ (-c/ 6 + q 2 -2- 2q- 6 + 2q-» - 4q~ 12 + q' 14 + 3<T 16 - 3cT 18 - 2q~ 20 + 2q' 22 - q- 26 )A 2 + 
+ {q 4 ~q 2 + q- 2 - q~ 4 + <T 6 + <T 8 ~ 2<?- 10 + 2q~ 14 - c/- 16 - cT 18 + cT 20 )A 4 ) 

h [3] = A 6 (q 24 + q 20 + <? 18 + 2q 1(i + q 14 + 2q 12 + q u> + 2c/ 8 + 2c/ 6 + 2q 4 + q 2 + 2 + q~ 2 + 2q~ 4 + <?- 6 + c/~ 8 + c/- 12 + 
+g -14 + g-16 + ? -24) + j4 8( _ q 34 _ g 30 _ 3g 26 _ ^24 _ 3g 22 _ g 20 _ 5g 18 _ 4g 16 _ 6g 14 _ 3g 12 _ 5g 10 _ 4(? 8_ 
_ 7g 6 _ 4(? 4 _ 5g 2 _ 2 _ 5g -2 _ 4g -4 _ 5g -6 _ ? -8 _ q -10 _ q -12 _ 4? -14 _ 2(? -16 _ ? -18 + g -20 _ ? -22 _ g -24 _ q -26 

+A 1Q (q 42 + c/ 36 + 2c/ 34 + 2c/ 32 + 2c/ 28 + 4c/ 26 + 6c/ 24 + 3c/ 22 + 2c/ 20 + 4q ls + 8c/ 16 + 8q 14 + 5c/ 12 + 3q w + 6c/ 8 + 

+8c/ 6 + 9q 4 + 4c/ 2 + 1 + 2c/- 2 + 7q- 4 + 8c/- 6 + 3<r 8 - 2c/- 10 + 4c/- 14 + 5c?- 16 + c/- 18 - q' 20 + q~ 24 + q~ 26 ) + 
+A 12 ( _ g 48 + q 46 _ q 44 _ q 42 _ 2q 40 + ^38 _ g 36 _ g g 34 _ 5g 32 _ g 30 + g 28 _ g 26 _ g q 24 _ Qq 22 _ 2g 20 + 3g 18 _ Q g 16_ 

+9q 14 - 8q 12 + q w + 2q s - 3q 6 - llq 4 - 8q 2 - 1 + 7q~ 2 - q~ 4 - 8q- & - 8q-* + q' 10 + 4q- 12 - 4q- 16 - 2g- 18 + g" 22 - q~ 

+A 14 (q 50 + 2q 42 + 2q 40 - q 36 + q i4 + 4q 32 + 5q M - <? 28 - 3g 26 + 9<? 22 + 5g 20 - 3g 18 - 6g 16 + 

+3g 14 + 10g 12 + 6q 10 - 5g 8 - 7q 6 + 10q 2 + 6 - 3q- 2 - 6q~ 4 + 5q~ 8 + 3q- w - q- 12 - q- 14 + q- 18 ) + 
+A W ( _ gSO + g 44 _ 2g 42 _ q 40 _ q 3S + g 36 + g 34 _ 3g 30 _ 3g 28 + 2g 26 + 4g 24 _ ? 22 _ 6(? 20_ 

-3</ 18 + 5<? 16 + 5q 14 - q 12 - 7q w - 3q 8 + 4q 6 + 5q 4 - q 2 - 4 - 2q- 2 + 2q' 4 + g-6 _ q- 10 ) + 
+A 1S (q 4S - q 46 + q 40 - q i2 + q 2S + q 26 ~ q 24 - 2q 22 + q 20 + 2 9 18 + q 1G - 2 9 14 - 2q 12 + q 10 + 2q S - q 4 - q 2 + l) 



h [4] = A»(q 40 + q i(i + g 34 + 2 9 32 + 2q s0 + 2<? 28 + 2g 26 + 3g 24 + 3g 22 + 4q 2a + 3 9 18 + 
+V 6 + 3g 14 + 4q 12 + 4q w + 4g 8 + 3g 6 + 3g 4 + 3g 2 + 4 + 3q- 2 + 3q- 4 + 2q~ 6 + 2g~ 8 + 
+2q- la + 2q- 12 + 2q- 14 + 2q- ui + q- ls + g-20 + g-24 + q -26 + g -28 + g -30 + g -40) + 
+A 1() ( - q 54 - q 50 - q 4 » - q 46 - 3q 44 - 2q 42 - 3q 40 - 4g 38 - 5g 36 - 8<? 34 - 8<? 32 - 9q i0 - 
-9q 2s - 10q 2(i - 13g 24 - 13g 22 - 14g 20 - 13q 18 - 13q lfi - 15q 14 - 15q 12 - 15g 10 - 13g 8 - llg 6 - 
-12g 4 - 12c, 2 - 13 - 12g- 2 - 9q- 4 - 8q- 6 - 6q- & - 7q~ 10 - 8q- 12 - 7q- 14 - 7q- 16 - 3q- ls - 2q- 20 - 
-2q-' 22 - 2q-' 24 - 5q~ 26 - 3q~ 28 - 2q~ 30 - q~ :i2 + g" 34 - g" 36 - q~ 38 ~ g" 40 - q- 42 ) + 
+A 12 ( g 66 + g6 2 + 2g 58 + 2q 56 + 2q'> 4 + 3g 52 + 2g 50 + 6g 48 + 8g 46 + 7g 44 + 9<? 42 + 6g 40 + 
+12g 38 + 15g 36 + 18q 34 + 18c/ 32 + 16g 30 + 19g 28 + 23g 26 + 25g 24 + 26g 22 + 20c/ 20 + 22q 18 + 23g 16 + 
+28g 14 + 29g 12 + 24g 10 + 19g 8 + 17g 6 + 17g 4 + 23g 2 + 22 + 2\q- 2 + 14g- 4 + 8q~ 6 + 8q~ s + 9q- u) + 
+ Uq- 12 + 15g- 14 + 9«T 16 + 6q- 18 - q' 20 + 2q~ 22 + bq' 24 + 6cT 26 + 7g- 28 + 2g- 30 + 2cT 38 + g" 40 + cT 42 ) + 
+A 14 ( - q 7e > - g ™ _ ^68 _ 3(? 66 _ q 64 _ q 62 _ Aq 60 _ 5g 58 _ 9(? 56 _ 4q 54 _ 3q 52 _ Q g 50 _ Ug 48 _ 19g 46_ 

-14q 44 - 10g 42 - 10 9 40 - 16<? 38 - 27c? 36 - 24c? 34 - 18c? 32 - 14c/ 30 - 19c/ 28 - 33c/ 26 - 35c/ 24 - 28c/ 22 - 16c/ 2() - 

-11c? 18 - 22c/ 16 - 32c/ 14 - 36g 12 - 29g 10 - 13c/ 8 - 8c? 6 - 8g 4 - 19c/ 2 - 29 - 25c/- 2 - 18c/- 4 - 2c/- 6 + 3c/- 8 - 4c/- 10 - 

-11c/- 12 - 20c/- 14 - 13c/- 16 - 4c/- 18 + 2c/- 20 + 4c?- 22 - 4c/- 24 - 6c/- 26 - 6c/- 28 - 3c/- 30 + c/" 32 - c?" 38 - c?- 40 ) + 
+A 16 ( g 84 _ g 82 + g 80 + ^78 + q 76 + 2g 74 _ g 72 + g g 70 + 5g 68 + 4g 66 + 4g 64 _ g g 62 + g g 60 + n? 58 + l 4 g56 + 

+ 10c/ 54 - 3c/ 52 + 4c/ 50 + 14c/ 48 + 23c/ 46 + 20c/ 44 + 3c/ 40 + 14c/ 38 + 32c/ 36 + 31c/ 34 + 7c/ 32 - 5c/ 30 + c/ 28 + 25c/ 26 + 43q 24 + 
+29c? 22 + 9c/ 20 - 10c/ 18 - 5c/ 16 + 19c/ 14 + 32c/ 12 + 35c/ 10 + 17c/ 8 - 6c/ 6 - 9c/ 4 - 7c/ 2 + 17 + 28c/- 2 + 21g- 4 + 9q~ 6 - 12c/- g 
-9c?- 10 + c/- 12 + 10c?- 14 + 17c?- 16 + 4c/- 18 - 4c/- 22 - 2c/- 24 + 4c/- 26 + 2c/- 28 + 2c/- 30 - c/- 34 + c/- 36 ) + 
+A 18 ( - c? 88 - c/ 82 - 4c/ 78 - c/ 76 - c? 72 - q 70 - 10c? 68 - 6c/ 66 - c/ 64 + 3c/ 62 + 2c/ 60 - 15c/ 58 - 15c/ 56 - 
-8c/ 54 + 5c/ 52 + 8g 50 - 14c/ 48 - 23c/ 46 - 17c/ 44 + 5c/ 42 + 19c/ 40 - 2c/ 38 - 26c/ 36 - 35c/ 34 - 14g 32 + 19c/ 3(, + 
+21<j 28 + 3c/ 26 - 27c/ 24 - 38c/ 22 - 16c/ 20 + 6c/ 18 + 25c/ 16 + 15c/ 14 - 11c/ 12 - 24c/ 10 - 30c/ 8 - 7c/ 6 + 13c/ 4 + 
+17c/ 2 + 10 - 13c/- 2 - 17c/- 4 - 12c/- 6 - c/- 8 + 10c/- 10 + 4c/- 12 - 5c/- 16 - 5g- 18 + c/- 24 - c/- 28 ) + 
+j4 20 ( 9 90 + g 86 _ q 84 + q 82 + 2g 80 + 2q 78 + 3g 76 _ 3g 74 _ g 72 + 2g 70 + g g 68 + 9(? 66 _ 2g 64_ 

-5c/ 62 - 4c/ 60 + 7c/ 58 + 15c/ 56 + 4c/ 54 - 8c/ 52 - 12c/ 50 + 2c/ 48 + 21c/ 46 + 17c/ 44 - 2g 42 - 21c/ 40 - 17c/ 38 + 

+9g 36 + 25g 34 + 22c/ 32 - c/ 30 - 23c/ 28 - 18c/ 26 - 3c/ 24 + 20c/ 22 + 24c/ 20 + 8c/ 18 - 7c/ 16 - 22c/ 14 - llq 12 + 

+5c/ 10 + 14c? 8 + 16c/ 6 - c/ 4 - 7c/ 2 - 9 - 3c/- 2 + 6c/- 4 + 4c/- 6 + 3c/- 8 - c/- 10 - 2c/- 12 + c/- 18 ) + 
+j4 22 ( _ g 90 + g 82 _ g g 80 _ g 78 _ q 76 + q 74 + 4q 72 _ 2? 70 _ 2g 68 _ 5g 66 _ q 64 + Q g 62 + 2g 60 _ g 58_ 

-8c/ 56 - 5c/ 54 + 6c/ 52 + 8c? 50 + 5c/ 48 - 8c/ 46 - 13c/ 44 - 3q 42 + 6c/ 40 + 14c/ 38 + 5<? 36 - 8c/ 34 - 11c? 32 - 10c/ 30 + 
+5c/ 28 + 11c/ 26 + 8c/ 24 + 2c/ 22 - 11c/ 20 - 8c/ 18 - 2c/ 16 + 4c/ 14 + 9c/ 12 + c/ 10 - 2c/ 8 - 4c/ 6 - 3c/ 4 + 2c/ 2 + 1 + cT 2 - cT 6 ) + 
+A 24 (c/ 88 - c/ 86 + 2c/ 78 - c? 76 - q 72 - q 70 + 2c/ 68 + c? 64 - c/ 62 - 2c/ 60 + c/ 58 + c/ 56 + 2c? 54 - 3c/ 50 - c? 48 - c/ 46 + 
+3c/ 44 + 3c? 42 - c? 40 - c/ 38 - 4c/ 36 + 2c/ 32 + 2c? 30 + 3c/ 28 - 3c/ 26 - 2q 24 - q 22 + 3c/ 18 - c/ 12 - c/ 10 + c/ 8 ) 



Knot 8 5 (ai&i|a 2 &2) = (-1, 3| - 1, 3) 



= A- 4 ((c/ 4 - c? 2 + 2 - c?- 2 + c?- 4 )A- 2 + (-c/ 6 + c? 4 - 3c? 2 + 1 - 3c/- 2 + c?" 4 - c/-°) + (<? 4 + 2 + <?- 4 )A 2 ) 
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h[2] = A- V 16 (V° - g 18 ~ 9 16 + 3<? 14 + q 12 - Sg 10 + 2q* + 2q 6 - 2q 4 + q 2 + 1 - q' 2 + q - 4 )A~ 4 + 
+ {~q 26 + 2q 22 - 3q 20 - 5q 18 + 3q 1(i - 8q 12 - q 1 " + 2q» - 5q e > - q 4 + q 2 - 3 - q- (i )A-' 2 + 
+ (q so - q 28 + 5q 24 + q 22 - 3q 20 + 8q ls + 7q 16 - q 14 + 5q 12 + 8<J 10 + Aq 6 + Aq 4 - q 2 + 2 + 2q- 2 - q~ 4 + (T 6 ) + 
+ (-q M - q 28 + q 26 - 2q 24 - 5q 22 - q 2 " - 2q 18 - 7q 16 - Aq 14 - 3q 12 - 6q u) - 3q 8 - q 6 - 3q 4 - q 2 - q~ 2 )A 2 + 
+ (q 2s + 2q 22 + 2q 2a + 3 9 16 + 2q 14 + q 12 + 2q 10 + 2q s + q 4 )A 4 ~) 

h [3] = A- 18 (l - q-' 2 - q- 4 + 3q- 8 + 2q- 10 - 2q- y2 - Aq~ 14 + q' 16 + 5<r 18 + Aq-' 2 "- 

-Aq- 22 - 3q-' 24 + q- 2<i + 5(T 28 - 2q-' i2 + 2<T 36 + q' 44 - q~ 46 + q- 4li ) + 

+A~ 16 ( - q 1Q + q 6 + 2q 4 - 3q 2 - 6 - 3q' 2 + %q~ 4 + 5q~ 6 - 6q~ 8 - 16q- u) - 6q- 12 + 6q~ 14 + 8q~ 16 - 10<?~ 18 - 

-16q-' 2 " - 6q-' 22 + 8q- 24 + <T 26 - 8q- 28 - 8(T 30 + g" 32 - 2q~ m - 3q~ 3a - 2q- 42 - <T 46 - <T 50 ) + 

+A- 14 (q ls - q 14 - q 12 + Aq 10 + 7<j 8 + 2q G - 6q 4 - 2q 2 + 13 + 22g~ 2 + 8<j- 4 - 5-j- 6 - <r 8 + 

+23q- 1Q + 30q- 12 + 15q- 14 - Aq- 16 + 5<T 18 + 21q- 20 + 23q- 22 + 4g- 24 + <T 26 + 6q- 28 + 

+12q- 30 + 5<T 32 + 3<?- 34 + 3<T 36 + 3q~ 38 + 2q- 4Q + 2c;- 42 + q- 44 + q~ 4(i + <r 50 ) + 

+A- 12 (-q 24 + q 22 - 2q lfi - 5q ie > - q 14 + 3q 12 - Uq s - 17q 6 - 9q 4 + Aq 2 - 11 - 27«T 2 - 36<T 4 - 

-18g- 6 - 11<J- 8 - 17q- w - 38q- 12 - 32g- 14 - 23g- 16 - 9g- 18 - 20(T 20 - 19g- 22 - 19<j- 24 - 7q~ 26 - 

-9q- 28 - 6q-' M - 7q- S2 - Aq- S4 - 5<T 36 - g" 38 - 2<T 40 - g" 42 - 2g- 44 + q~ 46 - q- 48 ) + 
+A -10( g 26 + q 24 _ q 20 + 2g 18 + Tq 16 + Jq 14 + 2q 12 + ? 10 + Wq S + 2Qg 6 + 2Qq 4 + 13q 2 + 

+13 + 23g" 2 + 33q- 4 + 31g~ 6 + 25<j~ 8 + 22q- u) + 27q~ 12 + 29q~ 14 + 25q~ w + 18(j" 18 + 15q~ 2 " + 
+13q- 22 + llq- 24 + 8g- 26 + 7g- 28 + Aq- 30 + 3(T 32 + 2<r 34 + 2-j- 36 + g- 38 + (T 42 ) + 
+A -8 ( _ q 26 _ q 24 _ q 22 + g 20 _ 2q lS _ 4q 16 _ Jq l4 _ 3q 12 _ 4? 10 _ 6(? 8_ 

-14g 6 - 12q 4 - lAq 2 - 10 - lScy" 2 - 16q- 4 - 21q~ fi - 15g" 8 - 18q- 10 - 13q~ 12 - 16q- 14 - 
-10q- lfi - 12q- 18 - 6q- 20 - 7q-' 22 - 2q' 24 - Aq' 26 - q' 28 - 2q- :i0 - <T 34 ) + 
+A- 6 (q 24 + 2q 1(i + 2q 14 + 2g 12 + 3g 8 + 4g 6 + 5g 4 + 2g 2 + 5 + 4g~ 2 + %q- 4 + 
+Aq- ( > + 5q-* + Aq' 10 + Sq' 12 + 2q- 14 + 3q- ui + 2q- 18 + 2q- 2a + q' 24 ) 

h [4] = A-' 24 {q- 8 ~ q- w - q- 12 + Aq- 18 + q- 20 - q-' 22 - 3<?- 24 - 6<r 26 + 3g- 28 + 
+5q-' M + 8cr 32 + 3 ? " 34 - 8cr 36 - 7g- 38 - 5q- 40 + 8q- 42 + 13q- 44 + 3<j- 46 - 
-3q- 48 - 12q- 50 - 3<T 52 + 8cy- 54 + 7q~-' 6 + 4g- 58 - 6g- 60 - 4g- 62 + 2c/- 64 + 
+2q- 66 + Aq- 68 - 2q' r0 - q' 72 + g~ 74 + 2g- 78 - q' 80 + q-» 4 - q-* 6 + q- 88 ) + 
+A -22 (_ q 6 +q 2 + 1 + 2q -2 _ 4? -4 _ Qq -6 _ 4q -S + Uq -12 + 7q -14 _ 3(? -16 _ 17? -18 _ 26q -20_ 



-6q- 22 + llg" 24 + 


24g- 26 4 


11?" 


■28 


- 25q- so - 38q- S2 - 


33q~ 


■34 _ 


f 5<j- 36 + 33g- 38 H 


- 17g- 40 


- 13 9 - 42 - 


-45<T 44 - 32q- 4(i 


4-6g- 48 - 


-21q- 


-50 


+ 15ty- 52 - 17q- 54 - 


27q 


-56 


- llq- 58 + 2q- 6a - 


+- llq- 62 


- 3<r 64 - 


-10q- e,e > - 6<j- 68 


- Aq- 70 


+ 3q- 


-72 


- 2q- 74 - 3q- 76 - q 


-78 _ 


-3q 


-80 + ^-82 _ g -84 


_g-86 _ 


q- 90 ) + 



+A-' 2 "(q 18 - 2q 12 - q 10 + Aq 8 + 6g 6 + 9q 4 - q 2 - 10 - 8t;- 2 + q' 4 + 30q- f > + 3Aq- 8 + 

+23q- 10 - 6q- 12 - 30q- 14 - 6(T 16 + 33g- 18 + 75<r 20 + 74g- 22 + 20g- 24 - 20<r 26 - 32g- 28 + 

+27 9 - 30 + 89<T 32 + 95<j- 34 + 49g- 36 - 21<j- 38 - 29<?- 40 + 23<T 42 + 69g- 44 + 76<T 46 + 

+22<7- 48 - 14g- 50 - 8q--' 2 + 21q- r ' 4 + A5q~ 56 + 27g- 58 + 5q- 60 - q~ 62 + 3g- 64 + 18ty- 66 + 

+ llq- (i8 + 7CJ-™ + 3<j- 72 + q- 74 + 6q- 7(i + 3q- 78 + 2q- 80 + 2q- 82 + 2<r 86 + q~ 90 ) + 

+A- 18 ( - <j 28 + g 24 - 6<j 18 - 7q 16 - 2q 14 + 2q 12 + 10<j 10 - 4q 8 - 22<j 6 - 35<j 4 - 35g 2 - 3+ 

+llq-' 2 + 5q- 4 - 37q- 6 - 92q- 8 - 95q- w - 71q- 12 - 15q~ 14 + 3q~ 16 - 50q- ls - 115q-' 2 " - 167q~ 22 - 

-13Aq- 24 - 57 9 - 26 - 19<T 28 - 39 9 - 30 - 122g- 32 - 159<T 34 - 122g- 36 - 54<T 38 - 7q- 4 " - A3q- 42 - 

~87q- 44 - 9Aq- 46 - 6Aq- 48 - lSq' 50 - 14g- 52 - 33<j- 54 - 43g- 56 - 40g- 58 - 13g- 60 - lOg" 62 - 
-Hg-64 _ 14 g-66 _ 16g -68 _ 5? -70 _ g^-72 _ 4(? -74 _ 3g -76 _ 5g -78 _ ^-82 _ g -84 _ y -88) + 

+A -16( g 36 _ g 34 + 2g 30 + 2g 28 + 5(? 26 _ g 24 _ 3g 22 + 2? 20 + 7q l» + 2Qq 16 + 22q 14 + Uq 12 + g 10 _ 

-3q 8 + 32q 6 + 63g 4 + 88<? 2 + 79 + 37g- 2 + 36<j~ 4 + 53q~ a + 122q- 8 + 175g- 1() + 171q- 12 + 137q- 14 + 89<j- 16 + 
+99g- 18 + 163q- 20 + 210q-' 22 + 227q- 24 + 165g- 26 + 114-j- 28 + 105g- 30 + 137<j- 32 + 178g- 34 + 156<j- 36 + 105(/- ; 
+69g- 40 + 57g- 42 + 89g- 44 + 84cy- 46 + 66<j- 48 + 41g- 60 + 23<j~ 52 + 33g- 54 + 32g- 56 + 27q-'> 8 + 2lq- 6a + 
+8q- 62 + 13-J- 64 + 7q- m + Sq' 68 + 6-7-™ + 2<r 72 + 4g- 74 + q' 76 + q' 78 + 2q- 8Q - q' 82 + q- 84 ) + 

+A- 14 ( - q 40 - q™ + q 32 - Aq M - 8q 28 - 9q 2e > - 8g 24 + <j 22 - 3g 20 - 14cy 18 - 31<j 16 - 47g 14 - 
-39g 12 - 32q u) - 25<j 8 - 42<j 6 - 83g 4 - 110g 2 - 127 - lllq- 2 - 95q- 4 - lllg- 6 - 142g- 8 - 193q- 1Q - 
-210q- 12 - 19Aq- 14 - 172<j- 16 - 157</" 18 - 183tj" 2() - 209<3~ 22 - 212g- 24 - 190g~ 26 - 145<j" 28 - 132g- 30 - 
-132<T 32 - 135<j- 34 - 127 9 - 36 - 91 9 - 38 - 70q- 40 - 57«T 42 - 54g- 44 - 5Aq- 46 - 39q- 48 - 30q- 50 - 21q' 52 - 
-16-j- 54 - 17q- x - 10<r 58 - 10(/- 60 - 6q- 62 - Aq- 64 - Aq- 66 - q~ 68 - 2q~ 70 - g- 72 - q- 76 ) + 
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+A- 12 (q 42 + g 40 + 2g 38 + g 32 + 4g 30 + llg 28 + llg 26 + 10g 24 + 8g 22 + 6g 20 + 21g 18 + 
+30g 16 + 44g 14 + 46g 12 + 41g 10 + 45g 8 + 54g 6 + 76g 4 + 99g 2 + 105 + 112g~ 2 + 102g~ 4 + 114g- (i + 
+129g~ 8 + 146q- 10 + 159g~ 12 + 150g~ 14 + 138<?" 16 + 137g~ 18 + 132g- 20 + 144g~ 22 + 131g~ 24 + 
-fllSg" 26 + 98g~ 28 + 84g- 30 + 79g~ 32 + 70g~ 34 + 59g~ 36 + 47g~ 38 + 32g- 40 + 30g~ 42 + 20g~ 44 + 
+19<T 46 + 14g- 48 + 9g- 50 + 8g~ 52 + 5g~ 54 + 3g- 56 + 3q- 58 + g^ 60 + 2g~ 62 + g- 66 ) + 
+A- 10 ( - q 42 - q 40 - g 38 - g 36 + g 34 - 2g 32 - 4g 30 - 6g 28 - 9g 26 - 5g 24 - 
-6g 22 - 8g 20 - 13g 18 - 22g 16 - 23g 14 - 26g 12 - 25g 10 - 28g 8 - 37g 6 - 42g 4 - 
-52g 2 - 53 - 53g~ 2 - 58g~ 4 - 57g~ 6 - 66g~ 8 - 69g~ 10 - 67g~ 12 - 67g~ 14 - 59g~ 16 - 
-59g~ 18 - 58g~ 20 - 53g~ 22 - 50g~ 24 - 40g~ 26 - 35g~ 28 - 29g~ 30 - 24g~ 32 - 21g~ 34 - 

_l 4(? -36 _ 12? -38 _ 8? -40 _ 5g -42 _ 5g -44 _ 2(? -46 _ 2(? -48 _ 2g -50 _ ^-54) + 

+A- 8 (g 40 + 2g 30 + 2g 28 + 2g 26 + 2g 24 + 3g 20 + 4g 18 + 7g 16 + 6g 14 + 
+5g 12 + 6g 10 + 7g 8 + 10g 6 + 12g 4 + 10g 2 + 13 + 10g~ 2 + 13g~ 4 + 14g~ 6 + 
+14g~ 8 + 14g" 10 + 13g~ 12 + 12g~ 14 + 13g~ 16 + 10g~ 18 + llg -20 + 8g~ 22 + 
+9g- 24 + 6g- 26 + 5g- 28 + 4g~ 30 + 3g- 32 + 2g- 34 + 2g~ 36 + g- 40 ) 



Knot 



(ai6i|a 2 6 2 ) = (-2,1|-1,4) 



h m = 



A- 2 ((-g 4 + g 2 - 2 + g- 2 - g- 4 )A- 2 - 



+ (g 6 - g 4 + 3g 2 - 2 + 3g- 2 - g~ 4 + g" 6 ) + (-g 4 + g 2 - 1 + g- 2 - g~ 4 )A 



l[2] 



'((? 



14 - g 12 + 3g 8 



+(-g 20 + g 16 - 4g 14 - 2g 12 + 5g 10 - 4g 8 - 8 
+(g 24 - g 22 + g 20 + 4g 18 - 3g 16 - 2g 14 + 10g 12 - 7g 8 + 8g 6 



2g 4 + 4g 2 - 2g~ 2 + 2g~ 
Sg 6 + 5g 4 - 7 + 2g~ 2 ■ 
■ 5g 4 - 5g 2 + 5 + 2g~ 2 



■+q- 



r )A- 

-12-, 



+ (-g 24 + 2g 20 - 3g 18 - 3g lfi + 5g 14 - 6g 10 + 2g 8 + 2g 6 - 4g 4 + g 2 



-2g- 4 +3g- 6 + g~ 
3g- 2 +g- 4 - 



g- 10 + g- 



=-)A 2 



+(? 2 



■ g 20 - g 18 



■ 2g lb - 2g x 



g 4 -l- 



2 )A 4 



l[3] 



g 6 + g 4 



1 



2g- 2 +g- 4 + 2g- 



A- 12 (- 

-5g- 18 - 3g- 20 + g~ 22 + 3g~ 24 - g" 26 - 2g~ 
+A- 10 (g 16 + 4g 8 + 2g 6 - 2g 4 - 3g 2 + 7 + llg~ 2 + 3g~ 4 



5g" 



g~ 12 + 3g- 



+ 3g" 



-10 g - 16 + 2g- 18 + 14g- 20 + 4g- 22 



4g 



-24 



+ 9 -32_ 9 -34 + g -40_ ? -42 ) + 

14g- 10 + 17g" 12 
; + 2g 



11?" 



2g" 



5q~ 



■ 2q~ 2b + 4g- 28 + g" 3 " + q 



g- 38 + g- 44 ) + 



+A-*( 
-25q- 2 - 24q- 4 



q 24 - g 18 



lg 



16 . 



2g i4 + 3g 12 + gi"-llg 



7q~ 



-12q- 20 - llg- 22 -3g~ 24 
-6( n 30 . 



+2g- 16 + 7g- 22 + 4g- 24 + 5g- 26 



19g" 

-,-26 



7q~ 



30q- L2 - Uq~ 
30 _ „-32 



- 1- 

7g- 18 - 

,-44) + 



13<j 6 + 14g 2 
14 +9<T lf M 

q--" - 2q- 28 - 2q-' M - g" 32 - 2g~ 34 - 2g-- u - g 
+ j4 - 6 (g 30 _ q 28 + q 26 + 2q 24 + 2q 22 _ 3q 20 + 8q 16 + U? 14 _ 5f/ 12 _ Ug 10 + q 8 + 

+27g 6 + 16g 4 - 10g 2 - 21 + lOg" 2 + 31g- 4 + 17g- 6 - 15g- 8 - 8g- 1() + 12g- 12 + 22g- 14 

2g- 28 + g- 30 
24 _ A „22 

4 _ fi„2 



• g- 32 + 3g- 34 + g-86 + q -38 



g- 40 +g- 42 ) + 



+j4 - 4 (-g 32 



. q ™ _ 4 q ™ _ 4g 22 + 4g 20 + 7q 18 



+ 13g 10 + 12g 8 - 8g' 
-q~" - 5g" 



■ 21g 4 - 6g 2 + 13 + 10g~ 2 
- 6g- 16 - 3g- 18 - 2g~ 



4g 16 - 14g 14 - 7g 12 + 
llg- 4 - 14g- fi - 3g~ 8 + 7g- 10 - 



+A- 2 (g 3 



- 2g 26 + 3g 24 + 4g 2 



3 9 -26_ 3? -28_ ? -36) + 

7g 18 -3g 16 +6g 14 +8g 12 - 



-2g 10 - 8g 8 



- 3g 6 + 7g 4 + 6g 2 



+3g- 20 -g- 22 +g- 28 ) + ( 



■2q^ 



g 10 + 2g 8 + ? 



5g -2 + 4g~ 6 + 2g" 
1 + g 28 + g 26 - 2g 22 
-g 4 -g 2 +g- 2 



, 9 -14 +9 -16 +9 -18 + 



<r 10 + <r 16 



2g 18 + 2g 16 - 
-18) 



h [4] = A- 16 (g 4 - g 2 + g- 2 + 3g- 6 - 2g- 8 - 2g- 10 + 2g- 12 + 2g- 14 + llg- 16 - 5g- 20 - 7g" 22 - 
-2g- 24 + 22g- 26 + 16g- 28 + 6g~ 30 - 13g" 32 - 21g- 34 + 14g- 36 + 19g- 38 + 23g- 40 + 3g" 42 - 18g~ 44 - 3g- 46 + 
+4g- 48 + 16g- 50 + 9g- 52 - 5g- 54 - 2g- 58 + 5g- 60 + 3g- 62 - g" 64 + 2g^ 66 - g~ 68 + q~ 70 + g~ 72 - g- 74 + g" 76 ) 
+A- 14 ( - g 18 - g 12 - 5g 8 - 2g 6 + 2g 4 - g 2 - 18g" 2 - 19g" 4 - 6g- 6 + 5g" 8 + 22g- 10 - 
-16g- 12 - 50g- 14 - 63g~ 16 - 37g- 18 + 39g- 20 + 35g~ 22 - 12g" 24 - 90g~ 26 - 122g- 28 - 33g- 3(, + 
+24g- 32 + 44g- 34 - 19g- 36 - 99g- 38 - 76g- 40 - 36g- 42 + 18g- 44 + 14g" 46 - 30g~ 48 - 35g- 50 - 35g- 52 - 
-8g- 54 + 2g- 56 - Sg" 58 - 5g- 60 - 12g- 62 - 5g- 64 - q' m - 4g- 68 - 2g- 72 - g" 74 - g- 78 ) + 
+A- 12 (g 30 + g 26 + 2g 22 + 5g 20 + 2g 18 + 3g 16 - 2g 14 + 5g 12 + 23g 10 + 22g 8 + 23g fi - llg 4 - 15g 2 + 21 + 66g- 2 + 
+116g- 4 + 62g- 6 - 16g- 8 - 52g- 10 - 2g- 12 + 168g- 14 + 220g- 16 + 163g- 18 + g" 20 - 92g- 22 + 35g- 24 + 186g- 26 
+274g- 28 + 180g" 30 + 7g- 32 - 14g- 34 + 42g~ 36 + 162g- 38 + 169g- 40 + 86g- 42 + 32g- 44 + 7g- 46 + 49g- 48 + 69g" 
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+49g~ 52 + 35<T 54 + 8g~ 56 + 15g~ 58 + 16g- 60 + 12q- 62 + 12g~ 64 + 4g- 66 + 4g~ 6s + 3q- 70 + g~ 72 + 2q- 74 + g~ 78 ) + 
+A- 10 ( - g 40 - 2g 34 - g 32 - 5g 30 - 2g 28 + 2q 26 - 6g 24 - 9q 22 - 26g 20 - 20g 18 + 3g 16 + 7g 14 + 
+2g 12 - 65g 10 - 101g 8 - 80g 6 - 18<j 4 + 70g 2 + 5 - 124g~ 2 - 249g~ 4 - 252g~ 6 - 48g~ 8 + 72g- 10 + 45g~ 12 - 
-182g~ 14 - 399g~ 16 - 335g~ 18 - 151<?" 20 + 37g~ 22 - 21g" 24 - 241g~ 26 - 336g" 28 - 303g" 30 - 121g~ 32 - 
-40g~ 34 - 103g~ 36 - 158g~ 38 - 198g- 40 - 126g~ 42 - 63g~ 44 - 54g~ 46 - 51g~ 48 - 72g- 50 - 51g~ 52 - 
-32g- 54 - 25<?- 56 - 12 9 - 58 - 18 9 - 60 - lOg" 62 - 7g- 64 - 7g- 66 - g" 68 - 3q- 70 - g~ 72 - <T 76 ) + 
+A- 8 ( 9 48 - q 4(i + g 44 + 2g 42 + 3g 38 - 2g 36 + 3g 34 + 13g 32 + 8g 30 + llg 28 - 12g 26 - 6g 24 + 26g 22 + 
+50g 20 + 74g 18 + llg 16 - 39g 14 - 34g 12 + 34g 10 + 186g 8 + 182g 6 + 92g 4 - 56g 2 - 112 + 83g~ 2 + 267g~ 4 + 
+356g~ 6 + 210g~ 8 - 34g" 10 - 41g- 12 + 95g~ 14 + 342g~ 16 + 383g~ 18 + 217g- 20 + 86g~ 22 + 41g~ 24 + 179g~ 26 + 
+278g~ 28 + 234g- 30 + 175g- 32 + 78g~ 34 + 98g- 36 + 126g- 38 + 116g- 40 + 105g- 42 + 58g~ 44 + 49g- 46 + 44g~ 48 + 
+29g- 60 + 35g~ 52 + 17g~ 54 + 17g~ 56 + 10g~ 58 + 3q- 60 + 7q~ 62 + 2g~ 64 + 2q~ m + 2g- 68 - g" 70 + q- 72 ) + 
+A- 6 { - g 52 + q 48 - g 46 - g 44 - 6g 42 - 3g 40 + 5g 38 + 3g 36 + g 34 - 23g 32 - 29g 30 - 8g 28 + 
+15<} 26 + 40g 24 - 10g 22 - 68g 20 - 95g 18 - 63g 16 + 52g 14 + 74g 12 + 18g 10 - 115g 8 - 214g 6 - 125g 4 - 
-2g 2 + 98 + 25g~ 2 - 165g~ 4 - 240g~ 6 - 207g~ 8 - 44g- 10 + 26g~ 12 - 58g~ 14 - 157g~ 16 - 232g~ 18 - 
-158g- 20 - 77q- 22 - 68g~ 24 - 82g- 26 - 138g- 28 - 121g- 30 - 86g~ 32 - 69g~ 34 - 46<?- 36 - 58<?- 38 - 
-45<?- 40 - 37<T 42 - 33<?- 44 - 17g- 46 - 17<r 48 - 9q~ 50 - 7<T 52 - 8<?- 54 - 2q--> 6 - 3q- 58 - q- 60 - <T 64 ) + 
+A- 4 (q 54 - 2q 48 + 5q 44 + 5q 42 + 5q 40 - 9q 38 - 12g 36 + g 34 + 15g 32 + 38g 30 + 
+llg 28 - 19g 26 - 37g 24 - 24<? 22 + 48g 20 + 69g 18 + 55g 16 - llg 14 - 72<? 12 - 26g 10 + 33<? 8 + 
+110g 6 + 91g 4 + 3g 2 - 33 - 33g" 2 + 55g- 4 + 106<r 6 + 76g" 8 + 41g- 10 - 9g" 12 + 26g- 14 + 
+60g- 16 + 67g- 18 + 64g- 20 + 28<r 22 + 30g" 24 + 35<r 26 + 31g" 28 + 39g- 30 + 20g" 32 + 
+23g- 34 + 16g- 36 + 9<T 38 + llg- 40 + 6<T 42 + 6g- 44 + 4g- 46 + <T 48 + 2g- 50 + <T 54 ) + 
+A- 2 ( - q 54 + q 50 + g 48 + 2g 46 - 5g 44 - 5g 42 - g 40 + 3g 3s + 14g 36 + g 34 - 
-10g 32 - 17g 30 - 15g 28 + 16g 26 + 19g 24 + 14g 22 - llg 20 - 37g 18 - 15g 16 + 27g 12 + 
+ 19g 10 - 19g 8 - 24g 6 - 30g 4 + g 2 + 17 - 2g" 2 - 8g~ 4 - 28g" 6 - 15g~ 8 - 2g- 10 - 
-7g- 12 - 2g- 14 - 16g- 16 - llg" 18 - 7g- 20 - llg" 22 - 3g- 24 - 8g- 26 - 4g- 28 - 
-2g- 30 - 6g- 32 - g- 34 - 2g- 36 - g" 38 - g- 42 ) + (g 52 - g 50 - g 48 + 4g 42 - 
-2g 38 - 3g 36 - 4g 34 + 6g 32 + 4g 30 + 3g 28 - 3g 26 - 9g 24 + g 22 + 2g 20 + 8g 18 + 
+3g 16 - 7g 14 - g 12 - 3g 10 + 5g s + 5g 6 - 2g 4 + g 2 - 3 + 2g- 2 + 3g" 4 - g~ 6 + 
+3g- 8 - g- 10 + 2g- 12 + g" 14 - g" 16 + 2g- 18 + g" 22 + g~ 24 - g" 26 + g~ 28 ) 



Knot 89 



»[i] 



(016110362) = (3, -1|1, -3) 

(g 4 - g 2 + 2 - g- 2 + g- 4 )^- 2 + (-g 6 + g 4 - 3g 2 + 3 - 3g- 2 - 



-q- 6 ) + (q 4 -q 2 +2~q- 2 +q- 4 )A 2 



+(-g 14 + g 10 - 



'[2] 



(g 8 - g 6 + 2g 2 - 2 + 4g- 



-2g" 



; + 3g" 



■ 3g s + 4g 4 - 7g 2 - 2 + 8g~ 2 - 6g" 4 



6g 



+(-g 18 + g 4 



+(g 18 -g 16 + g 
-3g- 2 - 7g- 4 + 9g- 6 +■ 
1 - 4g 12 - g 10 + 5g 8 - 6g 6 



+ 5g~ B - g 
3g 12 - 3g 10 + g 8 + 9g 6 - 7g 4 
q~ s - 3g- 10 + 3g- 12 



- 14 + g- 16 )A- 4 + 
-4g- 12 +q- 
3g 2 + 15- 



g- 18 )A- 2 + 



14_„-16 +g -18 )+ 



q -q 



Hi 1 



Sg 1 



g 4 + 

2g 6 



7g" 



- 4g 



3g" 



4 )A 2 



-4g 4 



-2g" 



*)A 4 



h {3] = A- 6 (g 12 - g 10 + g 4 - g 2 + 2g- 2 + g- 4 - 3g- fi - g- 8 + 3g- 10 + 5g- 12 - 
-3g- 14 - 3g- lfi + g" 18 + 5g- 20 + g" 22 - 2g" 24 - g" 26 + 2g- 28 + g" 30 - g" 34 + g- 36 ) + 
+A- 4 ( - q 22 + g 16 - 2g 14 - 5g 6 + 6g 2 + 1 - 14g~ 2 - 7g- 4 + 9g- 6 + 13g- 8 - llg" 10 - 17g- 12 - 
-3g- 14 + 12g- 16 + 2g- 18 - 9g- 20 - 9g- 22 + 2g" 24 + 2g- 26 - g~ 28 - 4g- 30 - g- 38 ) + 
+A- 2 (g 30 + 2g 22 + g 20 + 2g 16 + 5g 14 - 6g 10 + 2g 8 + 20g 6 + 10g 4 - 18g 2 - 16 + 21g- 2 + 
+35g- 4 - 2g- 6 - 27g- 8 - 4g- 10 + 26g- 12 + 19g- 14 - 7g- 16 - 9g- 18 + 5g- 20 + llg~ 22 + 

+3g- 24 - 2g- 26 + g- 28 + 3g- 30 + g" 32 + g~ 38 ) + ( - g 3fi + g 34 - g 32 - g 30 - 2g 28 + 
+g 26 - 3g 24 - 4g 22 - 2g 20 + 5g 18 - 5g 16 - 16g 14 - 12g 12 + 19g 10 + 13g 8 - 24g 6 - 40g 4 + 
+4g 2 + 37 + 4g- 2 - 40g~ 4 - 24g- 6 + 13g~ 8 + 19g- 1() - 12g- 12 - 16g- 14 - 5g- 16 + 5g~ 18 - 
-2g- 20 - 4g- 22 - 3g- 24 + g" 26 - 2g~ 28 - g" 30 - g" 32 + g" 34 - g~ 36 ) + A 2 (g 38 + g 32 + 3g 30 + g 28 - 2g 26 + 3g 24 + 
+ llg 22 + 5g 20 - 9g 18 - 7g 16 + 19g 14 + 26g 12 - 4g 10 - 27g 8 - 2g 6 + 35g 4 + 21g 2 - 16 - 18g" 2 + 10g" 4 + 
+20g- fi + 2g- 8 - 6g- 10 + 5g- 14 + 2g- 16 + g" 20 + 2g" 22 + g" 30 ) + A 4 ( - g 38 - 4g 30 - g 28 + 2g 26 + 2g 24 - 9g 22 - 
-9g 20 + 2g 18 + 12g 16 - 3g 14 - 17g 12 - llg 10 + 13g 8 + 9g 6 - 7g 4 - 14g 2 + 1 + 6g" 2 - 5g~ 6 - 2g- 14 + g- 16 - g- 22 ) + A 6 (g 36 - g 34 + 
+g 3() + 2g 28 - g 26 - 2g 24 + g 22 + 5g 20 + g 18 - 3g 16 - 3g 14 + 5g 12 + 3g 10 - g 8 - 3g 6 + g 4 + 2g 2 - g- 2 + g~ 4 - g- 1() + g" 12 ) 
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h [4] = A~ 8 (g 16 - g 14 - g 8 + 2g 6 - g 4 + g 2 + 1- 
-2q~ 2 + q- 4 - 3q- 6 + 2g~ 8 + 4g- 10 + g~ 14 - 7q- lfi - g~ 18 + 5g- 20 + 4g~ 22 + 
+7q-' 24 - 7q- 26 - 5g~ 28 + 3g~ 32 + 10g- 34 - 2g~ 38 - 3g~ 40 - 2g~ 42 + 6g~ 44 + 

+g- 46 + 2<?- 48 - q- 5 " - 2q- 52 + 2<T 54 + g" 58 - g~ 62 + g- 64 ) + 
+A~ 6 (- g 30 + 2g 22 - 2g 20 - g 16 - 4g 14 + 3g 12 - 2g 10 + 4g 8 + 3g 6 - 8g 4 - 5g 2 - 
-12 + 7g~ 2 + 18g~ 4 + 3g~ 6 - 8g~ 8 - 35g" 10 - 13g~ 12 + 18g" 14 + 24g~ 16 + 19g~ 18 - 31g" 20 
-37g~ 22 - 15g~ 24 + 9g~ 26 + 33g~ 28 + 2g- 30 - 17g~ 32 - 25g~ 34 - 18g~ 36 + 10g~ 38 + 
+6g- 4() + 4g- 42 - 7g~ 44 - 13g~ 46 - g~ 48 - 2<T S ° + 2g- 52 - 4g- 56 - g~ 60 - g~ 66 ) + 
+A- 4 (g 42 + g 38 - g 36 + g 32 + 5g 28 + g 26 + 2g 24 + g 22 - 7g 20 + 4g 18 + 
+3g 16 + 16g 14 + 17g 12 - 9g 10 - 14g 8 - 23g 6 + 19g 4 + 58g 2 + 34 - 4g~ 2 - 71g~ 4 - 
-39g~ 6 + 43g~ 8 + 86g- 10 + 79g~ 12 - 31g~ 14 - 76g~ 16 - 41g- 18 + 29g- 20 + 98g~ 22 + 
+50g- 24 - 4g- 26 - 42g- 28 - 30g- 30 + 28g- 32 + 37g- 34 + 33g- 36 + 4g- 38 - 15g- 40 + 
+g- 42 + 4g- 44 + 15g- 46 + 8g~ 48 + 2g- 52 + 3<T 56 + 2g- 58 + g~ 62 + g- 66 ) + 
+A- 2 ( - g 52 - g 46 + g 44 - 3g 42 - 2g 40 - 2g 38 - 6g 36 + 2g 34 - 2g 32 + 
+g 30 - 4g 28 - 20g 26 - 12g 24 - llg 22 + 16g 20 + 23g 18 - 16g 16 - 43g 14 - 
-75g 12 - 12g 10 + 66g 8 + 64g 6 + 4g 4 - 133g 2 - 132 - 17g~ 2 + 97g~ 4 + 134g~ 6 - 
-24g~ 8 - 139g~ 10 - 143g~ 12 - 38g~ 14 + 101g~ lfi + 74g~ 18 - 3g~ 20 - 87g~ 22 - 
-95g" 24 - 12g- 26 + 21g- 28 + 32g- 3() - 6g- 32 - 39g- 34 - 24g~ 36 - 16g- 38 + 
+6g- 40 + 2g- 42 - 8g~ 44 - 5g- 46 - 9g- 48 - g" 50 - g~ 52 - 3g- 54 - 2g~ 58 - g- 64 ) + 
+ (g 60 - g 58 + g 56 + g 54 + 4g 50 + 3g 46 + 4g 44 - 3g 42 + 8g 40 + 5g 38 + 16g 36 + 
+15g 34 - 7g 32 - 4g 30 - 8g 28 + 33g 26 + 62g 24 + 30g 22 - 7g 20 - 78g 18 - 26g 16 + 
+82g 14 + 132g 12 + 107g 10 - 73g 8 - 141g 6 - 59g 4 + 95g 2 + 225 + 95g~ 2 - 59g~ 4 - 
-141g- 6 - 73g~ 8 + 107g- 10 + 132g- 12 + 82g~ 14 - 26g~ 16 - 78g~ 18 - 7g- 20 + 
+30g- 22 + 62g- 24 + 33g- 26 - 8g~ 28 - 4g- 30 - 7g~ 32 + 15g- 34 + 16g- 36 + 5g~ 38 + 
+8g- 40 - 3g- 42 + 4g~ 44 + 3g" 46 + 4g- 50 + g~ 54 + g" 56 - g" 58 + g- 60 ) + 
+A 2 ( - g 64 - 2g 58 - 3g 54 - g 52 - g 50 - 9g 48 - 5g 46 - 8g 44 + 2g 42 + 
+6g 40 - 16g 38 - 24g 36 - 39g 34 - 6g 32 + 32g 30 + 21g 28 - 12g 26 - 95g 24 - 
-87g 22 - 3g 20 + 74g 18 + 101g 16 - 38g 14 - 143g 12 - 139g 10 - 24g 8 + 134g 6 + 
+97g 4 - 17g 2 - 132 - 133g~ 2 + 4g~ 4 + 64g~ 6 + 66g~ 8 - 12g- 10 - 75g~ 12 - 
-43g~ 14 - 16g- 16 + 23g~ 18 + 16g" 2() - llg~ 22 - 12g~ 24 - 20g~ 26 - 4g~ 28 + 
+g- 30 - 2g- 32 + 2g- 34 - 6g~ 36 - 2g~ 38 - 2g- 4() - 3g- 42 + g~ 44 - g" 46 - g~ 52 ) + 
+A 4 (g 66 + g 62 + 2g 58 + 3g 56 + 2g 52 + 8g 48 + 15g 46 + 4g 44 + g 42 - 
-15g 40 + 4g 38 + 33g 36 + 37g 34 + 28g 32 - 30g 30 - 42g 28 - 4g 26 + 50g 24 + 
+98g 22 + 29g 20 - 41g 18 - 76g 16 - 31g 14 + 79g 12 + 86g 10 + 43g 8 - 39g 6 - 
-71g 4 - 4g 2 + 34 + 58g~ 2 + 19g~ 4 - 23g~ 6 - 14g~ 8 - 9g~ 10 + 17g~ 12 + 16g~ 14 + 
+3g- 16 + 4g- 18 - 7g- 20 + g~ 22 + 2g~ 24 + g- 26 + 5g~ 28 + g~ 32 - g~ 36 + g~ 38 + g- 42 ) + 
+A fi ( - g 66 - g 60 - 4g 56 + 2g 52 - 2g 50 - g 48 - 13g 46 - 7g 44 + 
+4g 42 + 6g 40 + 10g 38 - 18g 36 - 25g 34 - 17g 32 + 2g 30 + 33g 28 + 
+9g 26 - 15g 24 - 37g 22 - 31g 2() + 19g 18 + 24g 16 + 18g 14 - 13g 12 - 
-35g 10 - 8g 8 + 3g 6 + 18g 4 + 7g 2 - 12 - 5g" 2 - 8g~ 4 + 3g" 6 + 
+4g~ 8 - 2g- 10 + 3g- 12 - 4g- 14 - g" 16 - 2g- 20 + 2g- 22 - g" 30 ) + 
+A 8 (g 64 - g 62 + g 58 + 2g 54 - 2g 52 - g 50 + 2g 48 + g 46 + 
+6g 44 - 2g 42 - 3g 40 - 2g 38 + 10g 34 + 3g 32 - 5g 28 - 7g 26 + 
+7g 24 + 4g 22 + 5g 20 - g 18 - 7g 16 + g 14 + 4g 10 + 2g 8 - 3g 6 + 
+g 4 - 2g 2 + 1 + g- 2 - g" 4 + 2g~ 6 - g~ 8 - g~ 14 + g" 16 ) 

{aih\a 2 b 2 ) = (-2,2|-1,3) 

h w = A- 2 ((-g 4 + g 2 -3 + g- 2 -g- 4 )A- 2 + 
+(g 6 - g 4 + 4g 2 - 2 + 4g- 2 - g- 4 + g" 6 ) + (-g 4 + g 2 - 2 + g~ 2 - g- 4 )A 2 ) 

h [2] = A- 4 q- s ((g 14 - g 12 + 4g 8 - g 6 - 3g 4 + 7g 2 + 1 - 3g- 2 + 3g- 4 + g" 6 - g" 8 + g- 10 )A- 
+(-g 20 + g 16 - 5g 14 - 3g 12 + 6g 10 - 7g 8 - 13g 6 + 6g 4 - 2g 2 - 13 + g" 2 - 5g- 6 - g- 12 )A- 2 4 
+(g 24 - g 22 + g 20 + 5g 18 - 3g 16 - 2g 14 + 15g 12 + g 10 - 8g 8 + 
+15g 6 + 10g 4 - 6g 2 + 10 + 6g~ 2 - 2g- 4 + 4g~ 6 + 2g" 8 - g" 10 + g~ 12 )+ 
+(-g 24 + 2g 20 - 4g 18 - 4g 16 + 6g 14 - 2g 12 - 10g 10 + 3g 8 + g 6 - 9g 4 - 5g" 2 - g- 8 )A 2 + 
+(g 22 - g 20 - g 18 + 3g 16 - 3g 12 + 3g 10 + g 8 - 2g 6 + 2g 4 + g 2 - 1 + g- 2 )A 4 ) 



30 



h [3] = A- 12 (~ q G + q 4 - 1 - 3q- 2 + q ~ 4 + 3<T 6 - (T 8 - 9<T 10 ~ Aq~ 12 + 5«T 14 + 7<T 16 - IIq- 18 - 

-9q-' 2 " - q- 22 + 7q- 24 - 2q- 2(i - 6fT 28 - 2q~ 30 + 2q-' i2 - q-' i4 - q- [ie > - (T 38 + q~ 40 - (T 42 ) + 

+A- 10 (<? 16 + 5q s + 3<? 6 - 2q 4 - 4q 2 + 11 + 19<?~ 2 + 8<2~ 4 - 16g~ 6 - q~ & + 29q- u> + 38g- 12 - 3g~ 14 - 

-13q- 1(i + 9<T 18 + 36g- 20 + 15q- 22 - 3<T 24 - q~ 26 + 13<T 28 + 8g- 30 + 3q-' 32 + 4<T 36 + <T 38 + q~ 40 + 9 - 44 ) + 

+A- S ( - g 24 - g 18 - 5g 16 - 3q 14 + 3q 12 + q 10 - Wq s - 22q 6 - Aq 4 + 18g 2 - 7 - 48<T 2 - 

-50g~ 4 + Aq- 6 + 2lq- & - 29q~ u) - 70g" 12 - 39g~ 14 + Aq- 16 - Aq- 18 - A0q~ 20 - 33q~ 22 - 

-12q-' 24 - 4<r 26 - 13q-' 2li - 12<r 30 - 5<r 32 - 3(T 34 - 4<r 36 - 2<r 38 - <r 40 - <r 44 ) + 
+A -6( q 30 _ q 28 + q 26 + 2q 2A + 3q 22 _ 3q 20 + 1Q? 16 + 17q 14 _ 3q 12 _ 

-13q w + 4g 8 + 48g 6 + 32g 4 - 9g 2 - 26 + 35g~ 2 + 69g~ 4 + 41g- 6 - 15g" 8 + 

+9q- w + 48.T 12 + 56 9 - 14 + 13<T 16 + 15<T 18 + 21g- 20 + 28<r 22 + llg- 24 + 

+ 11 9 - 26 + lCkT 28 + 8<T 30 + g- 32 + 4<T 34 + 2<T 36 + 2<T 38 - q- 40 + q- 42 ) + 

+A- 4 { - q 32 + q 2 » - 5q 24 - 5g 22 + 4g 20 + 8g 18 - 7q 16 - 22q 14 ~ 12q 12 + 17q 10 + 

+13q s - 21g 6 - 42g 4 - 12g 2 + 17 + 2<j- 2 - 36g~ 4 - 35g- 6 - 9q- 8 - 21g- 12 - 23g- 14 - 

-15<r 16 - 8 9 - 18 - 13g- 20 - 10<r 22 - 4<T 24 - 4 9 - 26 - 5q- 28 - 2<T 3 ° - <T 32 - <T 36 ) + 
+A -2 ^32 _ q 2» _ 2q 26 + 4q 24 + 5g 22 _ g g 18 _ 2q 16 + u? 14 + 13q 12 _ 5q 10 - llq 8 + 

+18q 4 +9q 2 -3- 5q-' 2 + lOq- 4 + 10q- 6 + Aq- S + g" 10 + 7g- 12 + 5q- 14 + 3q~ 16 + q- ls + 5q~ 20 + 
+q -22 + q -24 + ? -28) + ( _ g 30 + q 28 + q 26 _ 3q 22 _ q 20 + 3q lS + 3q 16 _ 3g 14 _ 4(? 12 + 

+5q s -q 6 ~ 3q 4 - 2q 2 + 2 - 2q~ 4 - q^ + q-« - q~ 10 - q- 12 - q~ 14 + q- 16 - q- 1 *) 

h [4] = A- 1(i (q 4 - q 2 + q-' 2 + 3q- (i - 2q~ & - 2q- 10 + 2y- 12 + 2g- 14 + 

+llg- 16 - 5q-' 20 - 7q-' 22 - 2q-' 24 + 22q- 26 + 16q-' 2s + 6q-' M - 13q-' i2 - 21g~ 34 + 
+ l 4g -36 + 19g -38 + 23g -40 + 3q -42 _ lSq -44 _ 3q -46 + 4(? -48 + lg? -50 + 9? -52_ 





-bq 


54 _ 2g -58 


+ 5q- 60 


+ 3g- 62 - g" 64 + 2q- 6ti 


-<7- 68 +q- 70 + q- 72 - 


Q- 74 + Q- 


-76) + 




+A- 


14(. 


-q ls -q 12 


-5q 8 - 


2q 6 + 2g 4 - q 2 - lSq' 2 - 


- 19q~ 4 -6q- 6 + 5q~ s + 


22q- 10 - 


16g- 


12_ 


-50q- 


-14 _ 


- 63q- ui - 


37q- is - 


l-39g- 20 + 35g" 22 - 12q- 


24 - 90q- 2(i - 122g- 28 - 


- 33q- :i0 - 


f 24<7 


-32 


+AAq 


-34 . 


- 19g- 36 - 


99q- 38 


- 76q- 40 - 36q- 42 + 18g 


-44 + Uq -46 _ 3Qq -48 _ 


- 35(T 50 - 


- 35g^ 


-52_ 


-8< 


j-54 


+ 2q- 56 - 


8<?- 58 - 


5g- 60 - 12<r 62 - 5g- 64 


_ <? -66_ 4g -68_ 2g -72 


- q- 7i ~ 


q- 78 ' 


) + 



+A- 12 (q 30 + q 2(i + 2q 22 + 5 q 20 + 2g 18 + 3q lf > - 2q 14 + 5g 12 + 23g 10 + 22g 8 + 23<? 6 - 

-llg 4 - 15g 2 + 21 + 66g~ 2 + 116g" 4 + 62q- 6 - 16<?~ 8 - 52q- 10 - 2q- 12 + 168g" 14 + 220g" 1(i + 

+163<r 18 + q- 20 - 92q- 22 + 35q-' 24 + 186g- 26 + +274g- 28 + 180<?- 30 + 7g- 32 - 14(T 34 + 42g- 36 + 

+ 162g- 38 + 169q- 40 + mq- 42 + 32g- 44 + 7g- 46 + 49g- 48 + 69g- 50 + 49g- 52 + 35g~ 54 + Sq~ 56 + 

+15g- 58 + 16q- e >° + 12g- 62 + 12g- 64 + Aq- 66 + 4<?- 68 + 3q- 70 + q' 72 + 2q- 74 + <T 78 ) + 

+A- 10 ( - q 40 - 2q 34 - q i2 - 5g 30 - 2g 28 + 2g 26 - Qq 24 - 9q 22 - 26q 20 ~ 20q lfi + 3q 1(i + 7q 14 + 

+2g 12 - 65q w - 101</ 8 - SOq 6 - 18g 4 + 70q 2 + 5 - 124g- 2 - 249g- 4 - 252g- 6 - 48g- 8 + 72q- w + A5q- 12 - 

-182q- 14 - 399q- 16 - 335q- 18 - 151g- 20 + 37g- 22 - 21<r 24 - 241 g - 26 - 336g~ 28 - 303<T 30 - 121g" 32 - 

-AOq-' 34 - 103g- 36 - 158g" 38 - 198g" 40 - \2Qq- 42 - 63g~ 44 - 54g~ 46 - 51g" 48 - 72g- 50 - 51g" 52 - 

-32g- 54 - 25<T 56 - 12g- 58 - 18g- 60 - lOg" 62 - 7g- 64 - 7<T 66 " 9" 68 - 3q- 70 - q' 72 - q- 76 ) + 

+A-»(q 4s - q 46 + q 44 + 2q 42 + 3 9 38 - 2q :ie > + 3 9 34 + 13 9 32 + 8<? 30 + 11 9 28 - 12g 26 - 6g 24 + 26g 22 + 

+50g 20 + 74g 18 + llq 16 - 39g 14 - 34q 12 + 34g 1() + 186g 8 + 182g 6 + 92q 4 - 56g 2 - 112 + 83g~ 2 + 267g" 4 + 

+356q- (i + 210q- 8 - 34q~ 10 - Alq~ 12 + 95q~ 14 + 3A2q- 16 + 383g" 18 + 217</" 20 + 86q- 22 + A\q-' 24 + 179g" 26 + 

+278q- 28 + 234g- 30 + 175g" 32 + 78g~ 34 + 98g~ 36 + 126g" 38 + 116g" 40 + 105g- 42 + 58g" 44 + 49g- 46 + 44g~ 48 + 

+29g- 60 + 35g- 52 + 17g~ 54 + 17q- 56 + lOg" 58 + 3q- 60 + 7q- 62 + 2g- 64 + 2g- 66 + 2g- 68 - q- 70 + q~ 72 ) + 
+j4 -6( _ g 52 + ^48 _ g 46 _ ^44 _ g g 42 _ g g 40 + 5(? 38 + 3(? 36 + g 34 _ 23g 32 _ 2 g ? 30 _ g g 28 + 

+15g 26 + 40g 24 - 10g 22 - 68g 20 - 95g 18 - 63g 16 + 52g 14 + 74g 12 + 18g 10 - 115g 8 - 214g 6 - 125g 4 - 
-2g 2 + 98 + 25g- 2 - 165g- 4 - 240g- 6 - 207g- 8 - 44g- 10 + 26g- 12 - 58g- 14 - 157g- 16 - 232g- 18 - 158(/- 20 - 
-77y- 22 - 68<r 24 - 82g- 26 - 138g- 28 - 121<r 30 - 86g- 32 - 69(T 34 - 46g- 36 - 58<?- 38 - 45<r 40 - 
-37g- 42 - 33g- 44 - 17(T 46 - 17g- 48 - 9<T 50 - 7g- 52 - 8g- 54 - 2q-™ - 3q- 58 - «r 60 - q- 64 ) + 
+A- 4 (q 54 - 2q 4 » + 5q 44 + 5q 42 + 5q 40 - 9<? 38 - 12g 36 + 9 34 + 15g 32 + 38<7 30 + 
+ llq 28 - 19q 2(i - 37q 24 - 2Aq 22 + A8q 20 + 69q ls + 55g 16 - 11 9 14 - 72g 12 - 26 9 10 + 
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4-33g 8 + 110g fi 



; 24 4- 14g : 

8 - 2g 



-rooy -r xiuy 6 + 91g 4 + 3g 2 - 33 - 33g~ 2 + 55g~ 4 + 106g~ 6 + 76g~ 8 + 41g- 10 - 9g- 12 4- 
+26g- 14 + 60.T 16 + 67g~ 18 + 64g- 2H + 28g~ 22 + 30g~ 24 + 35g~ 26 + 31g- 28 + 39<T 30 + 
+20<?- 32 + 23<?- 34 + 16g- 36 + 9g- 38 + llg- 40 + 6g~ 42 + 6g~ 44 + 4g~ 46 + g~ 48 + 2g" 50 4- g~ r 
- q 50 + g 48 + 2g 46 - 5g 44 - 5g 42 - g 40 + 3g 38 + 14g 36 + g 34 - 10g 32 - 17g 30 - 
26 4- 19o 24 4- 14o 22 - llg 20 - 37g 18 - 15o 16 4- 27o 12 4- 19o 1() - 19o 8 - 24o 6 - 



-15g 28 + 16g 26 + 19g : 

-30g 4 4- g 2 4- 17 - 2g~ 2 - 
? -20 _ Uq -22 _ 3q -2i 
? S2 _ Q 50 _ q 4S 



~7q 

+g ; 



14g 3 ' 

15g 16 + 27g 12 + 19g 1() - 19g 8 - 24g 6 

-10 _ 7q -12 _ 2? -14 _ 16? -16 _ n 9 -18_ 
-g- 34 -2g- 36 -g- 38 -g- 42 ) + 
+ 4g 42 - 2g 38 - 3g 36 - 4g 34 + 6g 32 + 4g 30 + 3g 28 - 3g 26 - 9g 24 + 

" 2 +3g- 4 - 



■~ A - 28g~ fi - 15g" 

-28 _ 2(? -30 _ 6? -32 



-8g 



-26 . 



-4g- 



+ (g 52 - g 50 - g 48 + 4g 42 - 2g 38 - 3g 36 - 4g : 
( 22 + 2g 20 + g g 18 + 3? 16 _ 7q 14 _ q 12 _ 3q 10 + 5q 8 + 5q 6 _ 2q 4 + q 2 _ 3 + 2? -2 + 3q - 

-q- e > + 3g- 8 - g- 10 + 2g~ 12 + g- 14 - g" 16 + 2g- 18 + g- 22 + g~ 24 - g" 26 + g" 28 ) 



Knot 816 



(ai6i|o 2 62) = (1, — — 2jl, —2) 



j[i] 



A 2 ((-g 4 + 2g 2 - 2 4- 2g~ 



+(<J 6 - 2g 4 + 4g 2 - 4 + 4g~ 2 - 2g~ 4 + g- fi ) + (-g 4 + 2g 2 - 3 + 2g~ 



4 )A 2 ) 



6g- 12 -g- 14 +5g- 16 



+(-g 8 + g 6 + g 4 - 6g 2 + 4 + 4g" 2 



-g- 12 + 13g- 14 



h[ 2 ] = A 4 q» ((g 2 - 2 + g- 2 + 3g~ 4 - 5g- 6 + 2g- 8 + 5g 

12g- 4 + 6g~ 6 + 10g~ 8 - 
■ 4g- 16 - 5g- 18 + 4g- 20 + g~ 22 - g~ 24 
+(g 12 - 2g 10 + 2g 8 + 4g 6 - 8g 4 + 6g 2 + 9 - 18g~ 2 4- 8g~ 4 4 
-21g- 8 - 4g- 10 4- 19g~ 12 - 7g~ 14 - 8g~ 16 + 6g~ 18 - 2g~ 22 

+(-« 

-6g~ 8 4- 14g 
2g 8 + g 6 4- 4g 4 



2g- 18 -2g- 20 + g- 22 )A- 4 - J 



14g- 10 - 
4 -2 + 

18g~ 6 - 



4 ) + 



g 10 + g 8 - 6g 6 4- 4g 4 4- 6g 2 - 16 4- 4g~ 2 4- 16g~ 4 - 16g -6 - 



2g" 



7g 2 4- 1 + 9g- 2 
' 2g 12 



6g- 14 
- 7g- 4 - 



3g- lfi 
3g 



q 

+ 6g- 



g-20 )A 2 
-10 



4 M 4 ) 



+13g" 



q" - -lq" 4- g ±u 4- 3g 
- 7g~ 14 4-6g- 16 4-9g- 18 



2g" 



h[3] = ( ~ 9 18 + 2g x 
4-3g- 1() - 12g- 12 
+A 2 (g 28 - 

4-17g 6 4- 14g 4 - 19g 2 - 27 + 13g~ 2 4- 35g~ 4 + 2g~ 
- 5g- 20 + 9g- 22 4- 7g- 24 



g 6 - 6g 4 4- 4g 2 4- 8 - 3g~ 



11?" 



J 4- 



^26 



4- q 22 4- 4g 2u - 4g iM - 3g 



18 



-6g" 



20g" 



4-A 4 (-g 36 + g 34 



2g 3U - 3g 



28 . 



m _ Q q -22 _ g -24 + 2q -2b + 2 g-28 _ q - 

f 7g 14 4- 4g 12 - 10g 10 - 9g 8 4- 
- 35g~ 8 - 17g- 10 4- 22g- 12 4- 26g~ 14 - 
3g~ 26 - 3g^ 
2g 26 4- 4g 24 - 9g 22 - 6g 20 + 13g 18 - 



-g- 30 + g- 32 ) + 
„20 . 



+3g 



16 



22g 4 



14g 12 4- 38g 10 4- 28g 8 



40g 6 - 51g 4 4- 29g 2 + 71 4- 4g" 2 - 
69g" 4 - 33g~ 6 4- 42g" 8 + 49g- 10 - 12g- 12 - 38g- 14 - 8g- 16 4- 20g- 18 - 
+ 13g- 20 - 6g- 22 - 7g- 24 4- g" 26 4- 3g- 28 + g" 30 - g- 32 )4- 
+A 6 (g 42 - 2g 40 4- 2g 38 + 2g 36 - 4g 32 4- 5g 30 4- 8g 28 - 7g 26 - 



-6g 24 4- 22g 22 4- llg 20 - 30g 18 - 



28g 16 +52g i " 
+ 45g" 4 4- 68g- 



4-20g 6 4- 103g 4 4- 24g 2 - 90 
4-22g" 14 + 13g- 16 - 8. 



59g" 

-18 _ 



■ 53g 12 - 47g 10 - 88g 8 + 



9g" 



46g 



-10 



14g" 



' + 2g- 22 + 2g- 24 - 2g- 28 + g- 30 )4- 



A 8 ( - g 44 + g 42 - 2g 38 - 2g 36 + 3g 34 4- 2g 32 - 12g 30 - 6g 2 



+20g 26 4- llg 24 - 34g 22 - 38g 20 4- 42g 18 4- eSg 1 



- 31g x 



92g 12 - 



-7g 10 4- 96g 8 4- 47g 6 - 67g 4 - 66g 2 4-21 4- 60g~ 2 4- 9g" 4 - 33g~ 6 - 18g" 



+12g- 



14g" 



-2g" 



+ A 1( '(g 44 -g 42 4-g 38 + 3g 3 



- 6g- lfi + 2g- 20 4- g- 22 - g 
■ 5g 34 - 3g 32 4- llg 30 4- 12g 28 



-24 ) + 

- 17g 26 - 



-27g 24 + 19g 22 + 49g 20 - 
4-5g 4 4- 33g 2 4- 10 - 16g~ 2 



7g 18 - 59g 16 - 20g 14 4- 57g 12 4- 40g 10 - 31g 8 - 46g 6 



-K4 12 (. 



+ 2g 4 



- llg" 4 4- 4g~ 
2g 36 4- g 34 4- 5g 32 



7g" 8 - q~ w - 2g~ 

2g 30 - 12g 28 4- 3g 26 + 18g 24 



9 -14 + 9 -16 ) + 



4-g 2 



-20g 2 



12g 18 4- 20g lb 4- 15g J 



lOg 1 



15g lu 4- g 8 4- llg b 4- 2g 4 - 5g 2 - 2 4- g" 2 4- 2g" 
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h [4] = (c? 28 - 2c? 26 + q 24 + 2q 22 - 2q 20 + c? 18 - 4c? 16 + 4c? 14 + 4,? 12 - 

-7<? 10 - 5<? 6 + llq A + 10c? 2 - 13 - 9<?- 2 - llq~ 4 + 19c?- fi + 25g- 8 - 7q- 10 - 18c?- 12 - 

-31c?- 14 + 8c?- 16 + 32c?- 18 + 16c?- 20 - 34ij~ 24 - 16c?- 26 + 7cj~ 28 + 17cj" 30 + 20t?- 32 - 

-8<T 34 - lie?" 36 - Sg- 38 - q- 40 + 9cT 42 + 2cT 44 + q~ 46 - 2c/- 48 - 2<T 6 ° + cT 52 ) + 

+ A 2 (-q 42 + q 40 - 2c? 36 + q z4 - 4q s2 + 5q 30 + q 2s - 9<? 26 + 5q 24 - 2q 22 + 12q 20 - 4g 18 - 

-26c? 16 + 9q 14 + 13q 12 + 36c? 10 - 2c? 8 - 63c? 6 - 25c? 4 + 12c? 2 + 84 + 53c?" 2 - 58c?" 4 - 81c?- 6 - 66g~ 8 + 

-60c?- 10 + 112c?- 12 + 43c?- 14 - 32c?- 16 - 114c?- 18 - 49c?- 20 + 37c?- 22 + 71c?- 24 + 61c?- 26 - 28c?- 28 - 50c?- 30 - 

-35c?- 32 - c?- 34 + 35c?- 36 + 16c?- 38 + 2c?- 40 - llcT 42 - 12<?- 44 + cT 46 + 2c?- 48 + 3c?- 50 + cT 52 - cT 54 ) + 

+A 4 (q 54 - c? 52 + q 50 + 2c? 46 + 3c? 44 - 4c? 42 + 4c? 40 - c? 38 + 6c? 36 + 4c/ 34 - 16c? 32 + 

+ 17c? 30 + 10c? 28 + 9c? 26 - 23c? 24 - 58c? 22 + 29c? 20 + 61g 18 + 66c? 16 - 37<? 14 - 162c, 12 - 58c? 10 + 

+77c? s + 204c? 6 + 101c? 4 - 163c? 2 - 218 - 122c?- 2 + 160c?- 4 + 266c?- 6 + 88c?- 8 - 112c?- 10 - 260c?- 12 - 

-106c?- 14 + 101c?- 16 + 175c?- 18 + 124c?- 20 - 68c?- 22 - 120c?- 24 - 77c?- 26 + 13c?- 28 + 84c?- 30 + 

+41g- 32 + c?- 34 - 33c?- 36 - 27c?- 38 + 4c?- 40 + 9c?- 42 + 11c?- 44 - 4c?- 48 - 2<r so - c?" 52 + c?- 54 ) + 

+A 6 ( - c? 64 + c? 62 - 3c? 58 + c? 56 - 4c? 54 + 2c? 52 + c? 50 - 10c? 48 + 3c? 46 - 8c? 44 + 

+2c? 42 - 7c? 40 - 28c? 38 + 27c? 36 + 24c? 34 + 14c? 32 - 58c? 30 - 110c? 28 + 39c? 26 + 133c? 24 + 

+149c? 22 - 57c? 20 - 293c? 18 - 151c? 16 + 127c? 14 + 392c? 12 + 231c? 10 - 239c? 8 - 417c? 6 - 

-260c? 4 + 245c? 2 + 478 + 218c?- 2 - 162c?" 4 - 439c?" 6 - 215c?- 8 + 138c?- 10 + 297c?- 12 + 

+216c?- 14 - 90c?- 16 - 195c?- 18 - 133c?- 20 + 15c?- 22 + 127c?- 24 + 64c?- 26 - 2c?- 28 - 54c?- 30 - 

-41g- 32 + 10c?- 34 + 16c?- 36 + 16c?- 38 - 2g- 40 - 9c?- 42 - c?- 44 + 3c?- 48 + <T B0 - c?- 52 ) + 

+A 8 (c? 72 - 2c? 70 + 2c? 68 + 2c? 66 - 2c? 64 + 4c? 62 - 5c? 60 + 6c? 58 + 8c? 56 - 7c? 54 + 

+14c? 52 - 3c? 50 + 12c? 48 - 5c? 46 - 36c? 44 + 42c? 42 + 53c? 40 + 53c? 38 - 62c? 36 - 175c? 34 + 

+167c? 30 + 269c? 28 + 13c? 26 - 388c? 24 - 321c? 22 + 33c? 20 + 515c? 18 + 448c? 16 - 169c? 14 - 

-556c? 12 - 507c? 10 + 155c? 8 + 606c? 6 + 409c? 4 - 70c? 2 - 541 - 366c?- 2 + 62c?- 4 + 328c?- 6 + 

+315c?- 8 - 42c?- 10 - 199c?- 12 - 173c?- 14 - 23c?- 16 + 129c?- 18 + 73c?- 20 + 17c?- 22 - 46c?- 24 - 

-45c?- 26 + 9c?- 28 + 8c?- 30 + 15g- 32 - c?- 34 - 9c?- 36 + 2c?-' 38 - 2g- 40 + 2c?- 42 - 2c?" 46 + c?- 48 ) + 
+A W ( _ q 7G + q 74 _ 3q 70 + 2 g68 _ 3q 66 + q <ii _ 2g 62 _ 13g 60 + 

+10c? 5S + 4c? 56 + 6c? 54 - 23c? 52 - 58c? 50 + 20c? 4S + 62c? 46 + 76c? 44 - 49c? 42 - 
-207c? 40 - 82c? 38 + 126c? 36 + 319c? 34 + 132c? 32 - 326c? 30 - 419c? 28 - 136c? 26 + 
+441c? 24 + 574c? 22 + 54c? 20 - 465c? 18 - 621c? 16 - 63c? 14 + 502c? 12 + 514c? 10 + 
+121c? s - 415c? 6 - 413c? 4 - 81c? 2 + 230 + 321c?- 2 + 58c?- 4 - 123c?- 6 - 168c?" 8 - 
-67c?- 10 + 78c?- 12 + 70c?- 14 + 35c?- 16 - 26c?- 18 - 39c?- 20 - 2c?- 22 + 5c?- 24 + 
+ 14c?- 26 + 2c?- 28 - 6c?- 30 - c?- 34 + 2c?- 36 + c?- 38 - <T 40 ) + 
+A 12 ( g 78 _ ^76 + ^74 + g 70 + ^68 _ 5(? 66 + gg 64 + g g 62 + 

+7c? 60 - 9c? 58 - 37c? 56 + 11c? 54 + 44c? 52 + 70c? 50 - 6c? 48 - 140c? 46 - 
-90c? 44 + 48c? 42 + 241c? 40 + 176c? 38 - 164c? 36 - 325c? 34 - 219c? 32 + 
+230c? 30 + 458c? 28 + 180c? 26 - 231c? 24 - 499c? 22 - 189c? 20 + 259c? 18 + 
+394c? 16 + 203c? 14 - 214c? 12 - 300c? 10 - 135c? 8 + 95c? 6 + 217c? 4 + 
+75c? 2 - 42 - 106c?- 2 - 61c?- 4 + 32c?- 6 + 38g- 8 + 30c?- 10 - 10c?- 12 - 
-21c?- 14 - 4c?- 16 + 8c?- 20 + c?" 22 - 2c?" 24 - c?- 26 - c?- 28 + <T 30 ) + 
+A 14 ( - c? 78 + c? 76 - 2c? 72 + 2c? 70 - 2c? 68 + 5c? 66 - 2c? 64 - 16c? 62 + 2c? 60 + 
+7c? 58 + 34c? 56 + 8c? 54 - 59c? 52 - 49c? 50 - 10c? 48 + 109c? 46 + 110c? 44 - 48c? 42 - 
-149c? 40 - 157c? 38 + 71c? 36 + 228c? 34 + 133c? 32 - 59c? 30 - 256c? 28 - 136c? 26 + 89c? 24 + 
+188c? 22 + 137c? 20 - 79c? 18 - 138c? 16 - 77c? 14 + 24c? 12 + 100c? 10 + 37c? 8 - 11c? 6 - 
-41c? 4 - 30c? 2 + 14 + 13c?- 2 + 11c?- 4 - 2c?- 6 - 9c?- 8 + 2c?- 14 + c?" 16 - c?- 18 ) + 
+A 16 ( g 76 _ 2g 74 + q 72 + 2q 70 _ 3g 68 + q 66 _ 4(? 64 + 7? 62 + 



+9g 60 - 11c? 58 - 


- 10g 56 - 


15c? 84 - 


1- 23c? 52 4 


38c? 50 


- 6c? 48 - 31c? 46 - 


-55c? 44 + 10c? 42 


+ 64c? 40 H 


- 39g 38 


- 2c? 36 - 


76c? 34 


-40c? 32 + 24c? 30 4 


+46g 28 + 42c? 26 


- 26c? 24 


- 33c? 22 


- 17c? 20 


+ 5g 18 


+ 28c? 16 + 3c? 14 - 


-3c? 12 - 9c? 


10 _ 6g 8 


f 6c? 6 + 


c? 4 + 2c? 2 


- 1 - 


2c?- 2 +<?- 4 ) 



Knot 8i 7 



{aMa 2 b2) = (2,-l|l,-l|l,-2) 



+(-<? 6 + 2c? 4 - 4c? 2 



(<? 4 
4c?- ; 



■2c? 
-2<? 



2 +3- 

4 



2-?- 2 +q~ 
- (> ) + (I 4 - 



4 )A- 
2c? 2 



2c?" 



4 )A 2 
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h [2] = (g 8 - 2g 6 + 5g 2 - 6 - 2g~ 2 + 10q- 4 - 5g~ 6 - 5g~ 8 + 6g- 10 - 2q- 14 + q- 1(i )A- 4 + 
+ (-g 14 + q 12 + 2g 10 - 6g 8 + 2g 6 + llg 4 - 15q 2 - 4 + 22g~ 2 - 
-10g~ 4 - 13g~ 6 + 13</- 8 + q- 1 " - 7q- 12 + 2q- 14 + q~ 16 - g- 18 )A- 2 + 
+ (g 18 - 2g 16 + g 14 + 5g 12 - 9q 1{> + q s + 18g 6 - 19g 4 - 10g 2 + 31- 
-10g~ 2 - 19g~ 4 + 18q- (i + q- 8 - 9q- 10 + 5q- 12 + g~ 14 - 2g- 16 + g~ 18 ) + 
+ (-9 18 + q 16 + 2q 14 - 7q 12 + q 10 + 13g 8 - 13g 6 - Wq 4 + 22q 2 - 
-4 - 15g~ 2 + llg~ 4 + 2g~ 6 - 6q- s + 2g- 10 + q~ 12 - q- 14 )A 2 + 
+ (g 16 - 2q 14 + 6g 10 - 5g 8 - 5g 6 + 10g 4 - 2g 2 - 6 + 5g" 2 - 2g~ 6 + g~ 8 )A 4 

= A' 6 (q 12 - 2q 10 + 2g 6 + 2g 4 - 5g 2 - 5 + 10g~ 2 + 8g~ 4 - 12g~ 6 - 14g~ 8 + 9g" 10 + 23g- ] 
6g- 14 - 21g- 16 - 3g~ 18 + 16g- 20 + 8g~ 22 - 9g~ 24 - 6g- 26 + 3g~ 28 + 3g" 30 - 2g~ 34 + g~ 36 ) 
+A- 4 ( - q 22 + g 20 + g 18 - 5g 14 + 2g 12 + 9g 10 - 19g 6 - 5g 4 + 33g 2 + 18 - 42g~ 2 - 
-39g~ 4 + 33g~ 6 + 62g- 8 - 15g- 10 - 62g- 12 - 14g- 14 + 46g~ 16 + 27g~ 18 - 22g- 20 - 
-25g- 22 + 5g- 24 + 14g- 26 + 2g- 28 - 7g- 30 - g~ 32 + g~ 34 + g" 36 - g~ 38 ) + 

+A- 2 (g 30 - g 28 - g 26 + g 24 + 4g 22 - 2g 20 - 9g 18 + 4g 16 + 18g 14 - 
-2g 12 - 37g 10 - 12g 8 + 62g 6 + 39g 4 - 69g 2 - 80 + 48g~ 2 + 116g- 4 - 7g~ 6 - 
-107g- 8 - 37g- 10 + 73g~ 12 + 56g~ 14 - 34g~ 16 - 45g~ 18 + 6g- 20 + 27g~ 22 + 
+4g- 24 - 13g- 26 - 3g~ 28 + 5g- 30 + 2g- 32 - g~ 34 - g" 36 + g- 38 ) + 
+ ( - g 36 + 2g 34 - g 32 - 2g 30 - g 28 + 6g 26 - g 24 - 13g 22 + g 20 + 28g 18 + 
+5g 16 - 49g 14 - 31g 12 + 73g 10 + 71g 8 - 67g 6 - 121g 4 + 25g 2 + 145 + 25g" 2 - 
-\2\q~ 4 - 67q- 6 + 71g~ 8 + 73g" 10 - 31g~ 12 - 49g~ 14 + 5g~ 16 + 28g~ 18 + 
+g- 20 - 13g- 22 - g- 24 + 6g- 26 - g~ 28 - 2g- 30 - g~ 32 + 2g- 34 - g- 36 ) + 
+A 2 (g 38 - g 36 - g 34 + 2g 32 + 5g 30 - 3g 28 - 13g 26 + 4g 24 + 27g 22 + 
+6g 20 - 45g 18 - 34g 16 + 56g 14 + 73g 12 - 37g 1() - 107g 8 - 7g 6 + 116g 4 + 
+48g 2 - 80 - 69g~ 2 + 39g~ 4 + 62g~ 6 - 12g~ 8 - 37g- 10 - 2g~ 12 + 18g- 14 + 
+4g~ 16 - 9g- 18 - 2g- 20 + 4g- 22 + g~ 24 - g~ 26 - g~ 28 + g- 30 ) + 
+A 4 ( - g 38 + g 36 + g 34 - g 32 - 7g 30 + 2g 28 + 14g 26 + 5g 24 - 25g 22 - 
-22g 20 + 27g 18 + 46g 16 - 14g 14 - 62g 12 - 15g 10 + 62g 8 + 33g 6 - 39g 4 - 42g 2 + 
+ 18 + 33g" 2 - 5g~ 4 - 19g- 6 + 9g- 10 + 2g~ 12 - 5g" 14 + g~ 18 + g" 20 - g" 22 ) + 
+A 6 (g 36 - 2g 34 + 3g 30 + 3g 28 - 6g 26 - 9g 24 + 8g 22 + 16g 20 - 3g 18 - 21g 16 - 
-6g 14 + 23g 12 + 9g 10 - 14g 8 - 12g 6 + 8g 4 + 10g 2 - 5 - 5g" 2 + 2g~ 4 + 2g- 6 - 2g- 10 + g~ 12 ) 

h [A] = J 4- 8 (g 16 -2g 14 + 2g 10 -g 8 + 3g 6 -7g 4 -g 2 + 8 + 3g- 2 + 
+6g~ 4 - 24g- 6 - llg" 8 + 19g" 10 + 23g" 12 + 23g~ 14 - 43g" 16 - 42g" 18 + g" 20 + 38g" 22 + 

+66g- 24 - 18g- 26 - 53g- 28 - 41g- 30 + 3g- 32 + 63g- 34 + 22g- 36 - 9g- 38 - 33g- 40 - 
-24g- 42 + 18g- 44 + 12g- 46 + lOg" 48 - 5g- 50 - 10g~ 52 + 2g- 54 + 3g~ 58 - 2g- 62 + g- fi4 ) + 
+A- 6 ( - g 30 + g 28 + g 26 - g 24 + g 22 - 5g 20 + 4g 18 + 7g 16 - 5g 14 - 2g 12 - 20g 10 + 
+ 12g 8 + 37g 6 + 7g 4 - 20g 2 - 87 - 12g~ 2 + 97g- 4 + 98g- 6 + 27g" 8 - 172g- 10 - 148g- 12 + 
+30g" 14 + 175g" 16 + 204g~ 18 - 63g" 20 - 204g~ 22 - 154g^ 24 + 22g- 26 + 208g~ 28 + 
+108g- 30 - 27g" 32 - 124g~ 34 - lOOg" 36 + 38g~ 38 + 63g- 40 + 51g" 42 - 9g~ 44 - 
-44g- 46 - llg- 48 + 15g- 52 + 7g- 54 - 6g- 56 - g- 58 - 2g- 60 + g" 62 + g" 64 - g- 66 ) + 
+A- 4 (g 42 - g 4 « - g 3 6 + g 34 + 4g 32 - 5g 30 - 5g 26 + 8g 24 + 17g 22 - 18g 20 - 19g 18 - 
-32g 16 + 35g 14 + 95g 12 + 14g 10 - 76g 8 - 190g 6 - 32g 4 + 229g 2 + 245 + 54g~ 2 - 364g- 4 - 
-363g- 6 + 28g~ 8 + 390g- 10 + 461g- 12 - 67g- 14 - 433g- 16 - 378g- 18 + 9g- 2() + 421g- 22 + 
+282g~ 24 - 19g- 26 - 268g- 28 - 230g~ 30 + 49g" 32 + 145g~ 34 + 129g- 36 - 14g- 38 - 95g~ 40 - 
-41g- 42 - g- 44 + 43g- 46 + 19g- 48 - 9g- 50 - 8g~ 52 - 8g- 54 + 5g- 56 + 3g- 58 - g" 64 + g~ 66 )- 
+A-' 2 ( - g 52 + g 50 + g 48 - 2g 46 + g 44 - 4g 42 + 3g 40 + 6g 38 - 9g 36 - 8g 32 + 
+20g 30 + 30g 28 - 27g 26 - 42g 24 - 64g 22 + 57g 20 + 166g 18 + 63g 16 - 113g 14 - 336g 12 - 
-124g 10 + 310g 8 + 457g 6 + 204g 4 - 493g 2 - 650 - 143g~ 2 + 525g~ 4 + 793g- 6 + 95g~ 8 - 
-571g- 10 - 673g- 12 - 142g- 14 + 551g- 16 +493g- 18 + 77g- 20 - 358g~ 22 - 376g- 24 + 
+ llg- 26 + 196g~ 28 + 203g- 30 + g~ 32 - 133g- 34 - 65g- 36 - 5g" 38 + 62g- 40 + 29g~ 42 - 
-17g- 44 - 12g- 4fi - 13g- 48 + 9g- 50 + 6g- 52 - 3g- 54 - 3g- 58 + g" 60 + g" 62 - g- 64 ) + 
+ (g fi0 - 2g 58 + g 56 + 2g 54 - 2g 52 + 4g 50 - 6g 48 + 3g 46 + 8g 44 - 12g 42 + 
+g 40 - 16g 38 + 24g 36 + 48g 34 - 22g 32 - 54g 30 - 114g 28 + 35g 26 + 216g 24 + 
+ 149g 22 - 58g 20 - 428g 18 - 285g 16 + 241g 14 + 580g 12 + 462g 10 - 392g 8 - 
-811g 6 - 436g 4 + 383g 2 + 979 + 383g- 2 - 436g~ 4 - 811g- 6 - 392g- 8 + 462g- 1() + 
+580g" 12 + 241g~ 14 - 285g" 16 - 428g" 18 - 58g" 20 + 149g" 22 + 216g~ 24 + 35g" 26 - 
-114g- 28 - 54g- 30 - 22g- 32 + 48g- 34 + 24g- 36 - 16g- 38 + g~ 40 - 12g- 42 + 
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+8cT 44 + 3<T 46 - 6g- 48 + 4(T 50 - 2g- 52 + 2g- 54 + g" 56 - 2g~ 58 + g- fi0 ) + 
+A 2 ( - g 64 + g 62 + g 60 - 3g 58 - 3g 54 + 6g 52 + 9g 5() - 13g 48 - 12g 46 - 17g 44 + 
+29g 42 + 62g 40 - 5g 38 - 65g 36 - 133g 34 + g 32 + 203g 30 + 196g 28 + llg 26 - 376g 24 - 

-358g 22 + 77q 2Q + 493g 18 + 551g 16 - 142g 14 - 673g 12 - 571g 10 + 95g 8 + 793g 6 + 
+525g 4 - 143g 2 - 650 - 493g~ 2 + 204g- 4 + 457g~ 6 + 310g~ 8 - 124g- 10 - 336g~ 12 - 
-113g- 14 + 63g- 16 + 166g- 18 + 57g- 20 - 64<r 22 - 42g- 24 - 27g~ 26 + 30<r 28 + 20g- 30 - 

_ 8 g-32 _ g g -36 + 6(? -3S + 3? -40 _ 4g -42 + ? -44 _ 2q -46 + ^-48 + g -50 _ q-52) + 

+A 4 (g 66 - g 64 + 3g 58 + 5g 56 - 8g 54 - 8g 52 - 9g 50 + 19g 48 + 
+43g 46 - g 44 - 41g 42 - 95g 40 - 14g 38 + 129g 36 + 145g 34 + 49g 32 - 230g 30 - 

-268g 28 - 19g 26 + 282g 24 + 421g 22 + 9g 20 - 378g 18 - 433g 16 - 67g 14 + 
+461g 12 + 390g 10 + 28g 8 - 363g 6 - 364g 4 + 54g 2 + 245 + 229g~ 2 - 32g- 4 - 
-190g- fi - 76g~ 8 + 14q- 10 + 95g~ 12 + 35g- 14 - 32g- 16 - 19g- 18 - 18g- 2(, + 
+ 17g~ 22 + 8g~ 24 - 5g- 26 - 5q- [i0 + 4g~ 32 + g~ 34 - g~ 36 - g" 40 + g- 42 ) + 

+A 6 ( - g 66 + g 64 + g 62 - 2g 60 - g 58 - 6g 56 + 7g 54 + 15g 52 - llg 48 - 
-44g 46 - 9g 44 + 51g 42 + 63g 40 + 38g 38 - 100g 36 - 124g 34 - 27g 32 + 108g 3(, + 
+208g 28 + 22g 26 - 154g 24 - 204g 22 - 63g 20 + 204g 18 + 175g 16 + 30g 14 - 148g 12 - 
-172g 10 + 27g 8 + 98g 6 + 97g 4 - 12g 2 - 87 - 20g~ 2 + 7g~ 4 + 37g~ 6 + 12g~ 8 - 20g- 10 - 
-2g- 12 - 5(T 14 + 7g- lfi + 4g~ 18 - 5<r 20 + q- 22 - g~ 24 + g" 26 + g~ 28 - g- 3(, ) + 
+A 8 (g 64 - 2g 62 + 3g 58 + 2g 54 - 10g 52 - 5g 50 + 10g 48 + 12g 46 + 18g 44 - 
-24g 42 - 33g 40 - 9g 38 + 22g 36 + 63g 34 + 3g 32 - 41g 30 - 53g 28 - 18g 26 + 
+66g 24 + 38g 22 + g 20 - 42g 18 - 43g 16 + 23g 14 + 23g 12 + 19g 10 - llg 8 - 
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9g 16 + 36g 14 - 70g 10 
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h [4] = A- s (g 16 - 3g 14 + 5q w + 3g 6 - 16g 4 - 4g 2 + 19 4- lAq- 2 
-36q- 8 + 38q- 10 + 67<T 12 + 63g~ 14 - 90g~ 16 - 114g- 18 - 
— 17g~ 26 123g~ 28 — 1 1 1n~30 — _i_ l4n„-34 _u _ 



- 13g" 4 - 57g~ 6 - 



18g- 20 + 92< ? - 22 + 160g- 24 - 
_ . g--" + 140g~ 34 + 65g~ 36 - 15g~ 38 - 78g~ 40 - 

+34<?- 44 + 31<T 46 



- 113g~ 30 - g~ 32 

23<T 48 - 10g- 50 - 21g- 52 + g" 54 + g- 56 + 6<T 58 - 3g- 62 



57g~ 42 - 



+A- 6 ( - g 30 + 2g 28 + 2g 26 - 3g 24 - 2g 22 - 9g 20 + 10g 18 + ±yg~ - oq~ - it 
-50g 10 + 22g 8 + 92g 6 4- 41g 4 - 43g 2 - 206 - 63g~ 2 + 200g~ 4 + 255g~ 6 4- 97g~ 8 - 
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19g 16 - 6g 14 - 15g 12 - 

— R , ot — 8 



— juy T LZ*q T V4q T *±J.y 

-375g~ 12 + 2g- 14 + 381g- 16 



+274g~ 30 - 32g~ 32 - 273g~ 34 - 231g~ 36 + 62g~ 38 + 143g" 40 + 118g~ 42 

-32g~ 48 + q~ so + 32g~ 52 + 16g~ 54 - 9g~ 56 - 4g~ 58 - 4g- 60 + 2g~ 
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-909g- 4 - 1667g- 6 - 752g- 8 + 980g- 1() + 1227g~ 12 + 453g- 14 - 637g- 16 - 
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-12q- 24 - 14g~ 26 - 16g~ 28 - 19g~ 30 - 19g~ 32 - 20g~ 34 - 20g~ 36 - 20g~ 38 - 19g~ 40 - 

-19q- 42 ~ 16q- 44 - 13g- 46 - 10g~ 48 - 7q- 50 - 5g~ 52 - Aq~ 54 - q' 56 ) + 

+A- 22 (q 4 + q 2 + 2 + 2q- 2 + Aq~ 4 + 4g- 6 + 6g~ 8 + 7q~ w + lOg" 12 + llq- 14 + 14g- 16 + 
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-43g~ 70 - 45g- 72 - 46g~ 74 - 47g~ 76 - 47g" 78 - 46g" 80 - 44g" 82 - 42g" 84 - 39g" 86 - 
-34g- 88 - 29g- 90 - 22<T 92 - 17g- 94 - Uq- 96 - 10q- 98 - 7q- 10Q - Aq- 102 - q- 104 ) + 

+A-' 32 (q- 20 + g - 22 + 2g- 24 + 3<T 26 + 5g- 28 + 6g- 30 + 9<T 32 + llg- 34 + 
+ 15g- 36 + 18g- 38 + 23<?- 40 + 27<r 42 + 34g- 44 + 39-?- 46 + 47g- 48 + 54g- 50 + 64g- 52 + 
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1 - q- 2 )A- 2 + (q 4 + 2 + q- 4 ) + (-q 2 - q 



2 )A 2 ) 



l[2] 



A* q s((q- 



2 - q- (i + q-« + q- 1Q - q- 12 )A-* + (-q 4 - q 2 - q- 2 - 3q~ 4 - <T 6 - 



_ q -8 _ q -U) _ q -12 )A -2_ 



+ (-1* 



+(q S + Q 4 + 3g 2 + 3 + q~ 2 + 3cr 4 + 3g- 6 + 2cr 8 + <T 10 + £T 12 + q~ 16 )+ 

3 - 2g- 2 - 2q- 4 - 2q- 6 - q~ 8 - g" 10 - (T 12 )A 2 + (q 6 + 1 + q-' 2 + (T 6 )A 4 ) 



g 6 - 2q 2 



h [3] = A- 18 (l - q- 2 - q- 4 + 3q- 8 + 2q- 10 - 2<r 12 - 4g" 14 + (T le + 5(T 18 + 
+4g- 2 - 4g- 22 - 3<r 24 + q~ 26 + 5<r 28 - 2<r 32 + 2<r 36 + q- 44 - <r 46 + q~ i8 ) + 
+A- W ( - q 10 +q 6 + 2q 4 - 3q 2 - 6 - 3<2~ 2 + 6q~ 4 + 5q~ (i - 6q~ 8 - 16g" 10 - 6q~ 12 + 6<j~ 14 + 8q~ 1(i - 
-10q- lfi - 16q- 20 - 6<r 22 + 8q-' 24 + <r 26 - 8<T 28 - 8<r 30 + g" 32 - 2q- [i(i - 3g" 38 - 2g" 42 - g" 46 - g- 60 ) + 
+A- 14 (q ls - q 14 - q 12 + 4g 10 + 7g 8 + 2q 6 - 6g 4 ~ 2q 2 + 13 + 22g~ 2 + 8g~ 4 - 5g~ 6 - 
-q- & + 23q- 10 + 30g- 12 + 15g~ 14 - 4g- 16 + 5g~ 18 + 21g- 20 + 23g~ 22 + 4g~ 24 + q~ 26 + 6g~ 28 + 

+12q- 30 + 5.T 32 + 3<?- 34 + 3<T 36 + 3g- 38 + 2g- 40 + 2g~ 42 + g~ 44 + <T 46 + g- 50 ) + 
+A- 12 ( - g 24 + q 22 - 2q 18 - 5g 16 - q 14 + 3q 12 - 14g 8 - 17g 6 - 9q 4 + 4g 2 - 11 - 27g~ 2 - 36g- 4 - 
-18g~ 6 - llq- s - 17q- u) - 38q~ 12 - 32q- 14 - 23q~ ui - 9q~ ls - 20q- 2Q - 19q- 22 - 19q-' 24 - 7g~ 26 - 
-9q- 28 - 6q-' M - 7g~ 32 - 4g~ 34 - 5g- 36 - q-' 38 - 2g- 40 - g- 42 - 2g~ 44 + g- 46 - q- 48 ) + 
+A -W( q 26 + q 24 _ q 20 + 2g 18 + 7q 16 + 7q 14 + 2q 12 + g lO + Wg 8 + 2Qq 6 + 2Qq 4 + 13q 2 + 

+13 + 23g~ 2 + 33g- 4 + 31g- 6 + 25g~ 8 + 22g- 10 + 27g- 12 + 29g- 14 + 25g- 16 + 18g- 18 + 15g- 2(, + 

+13g- 22 + llg- 24 + 8g- 26 + 7<T 28 + 4 9 - 30 + 3g- 32 + 2q~' i4 + 2q-' i6 + <T 38 + g- 42 ) + 
+A -8 ( _ q 26 _ q 24 _ q 22 + q 20 _ 2q lS „ 4g 16 _ Jq 14 _ 3q 12 _ 4? 10 _ g g 8_ 

-14g 6 - 12g 4 - 14g 2 - 10 - 18q-' 2 - Wq' 4 - 21q- (i - 15q- s - 18q- 10 - 13<T 12 - 16q- 14 - 
-10q- 1(i - 12q- 18 - 6q- 2a - 7q-' 22 - 2q-' 24 - <lq- 26 - <T 28 - 2g- 30 - <r 34 ) + 
+A- G (q 24 + 2q 16 + 2g 14 + 2g 12 + 3g 8 + 4q G + 5q 4 + 2q 2 + 5 + 4g" 2 + 6g" 4 + 
+4<?- 6 + 5<?- 8 + 4q- 10 + 5q~ 12 + 2q- 14 + 3q- 1G + 2g- 18 + 2g- 20 + g- 24 ) 

h [4] = (q 20 - q 12 +q fi + 2q (i + 2q 4 - 2q 2 - 3 - 2q- 2 + q' 4 + 
+4g- 6 + 2g- 8 - q~ 10 - 3q- 12 - 2q~ 14 + q- 16 + g" 18 + q~ 20 - q- 24 ) + 

+A 2 ( - q M - q i2 - q 30 - q 2 * - q 24 - 2q 22 - 3q 20 - 5q ls - 4 9 le - 
-q 14 + 3g 12 + 5q w - q s - 8q 6 - 9q 4 - 3q 2 + 8 + IOq" 2 + 3g~ 4 - 5q- 6 - 
-8q- 8 - <r 10 + 4g- 12 + 5q- 14 + 2q- 16 - 2q- 18 - q- 2 » + q- 24 + q-' 26 ) + 
+A 4 (q 46 + q 44 + 2g 42 + q 40 + 2q 38 + 3g 36 + 5<? 34 + 8g 32 + 9g 30 + 9 9 28 + 9<? 26 + 
+6g 24 + 7g 22 + 8q 20 + 14q 18 + 17q lfi + 13q 14 + 2q 12 - 6q w - 6q s + 6q 6 + 13g 4 + 10g 2 - 
-2 - llcr 2 - 8q- 4 - q- 6 + Aq- & + 2q- 10 - 4g- 12 - 4g- 14 - 3<r 16 - g" 22 - <T 24 - q-' 2(i ) + 
+j4 6( - _ q 54 _ q B2 _ 2g 50 _ 2q 48 _ 5g 46 _ 8(? 44 _ g q 42 _ 12q W_ 

-12q 38 - 15g 36 - 19g 34 - 23g 32 - 28q 30 - 31g 28 - 31g 26 - 26g 24 - 20g 22 - 
-19g 20 - 22g 18 - 28y 16 - 28g 14 - 15y 12 - 4q 1Q + 2q & - q 6 - 9q 4 - 7q 2 - 1+ 
+5q' 2 + 6q- 4 + 2q- <i + q-» + q~ w + 4q- 12 + 3q- 14 + q~ 16 + q-™ + <r 22 + g- 24 ) + 
+.4 8 ( g 64 + g 60 + 2g 58 + 3q x + 5q 54 + 6q 52 + 7q 50 + llg 48 + 13g 46 + 
+20g 44 + 24g 42 + 30q 4 " + 32g 38 + 35g 36 + 37g 34 + 42g 32 + 46g 30 + 52g 28 + 
+50g 26 + 47q 24 + 36g 22 + 30g 20 + 29g 18 + 31g 16 + 28g 14 + 22g 12 + 10g 10 + 
+7<j 8 +4q 6 + 6q 4 + 4q 2 + 1 - 2q-' 2 ~ 2q- 4 - q~ w - q- 12 - 2q- 14 ) + 
+A U) ( - q 6s - q 66 - q 64 - 2q 62 - 2q 60 - 5g 58 - 7g 56 - 9g 54 - 
-12g 52 - 13g 50 - 17g 48 - 21g 46 - 26q 44 - 33q 42 - 37q 40 - 42q 38 - 42q :i6 - 
-42q 34 - 44q i2 - 45g 30 - 48q 28 - 47g 26 - 40q 24 - 34g 22 - 27q 20 - 24</ 18 - 
-23g 16 - 18g 14 - 14q 12 - 8g 10 - 6q 8 - 5q 6 ~ 4q 4 - 3q 2 - q~ li ) + 
+.4 12 (g 70 + g 68 + 2q m + q 64 + 2g 62 + 3q (i0 + 5/' 8 + 8q 56 + 9q 54 + 
+ 10q 52 + 13g 50 + 13g 48 + 18g 46 + 19g 44 + 23g 42 + 26g 40 + 28<? 38 + 
+27q 36 + 27g 34 + 24q 32 + 26g 30 + 24g 28 + 24g 26 + 18g 24 + 15q 22 + 
+12g 20 + 10g 18 + 9q 16 + 7g 14 + 3q 12 + 3q 10 + q 8 + 2g 6 + q 4 + q 2 ) + 
+A 14 ( - q m - q e > 8 - q 66 - q 64 - 2q 6a - 3g 58 - 4g 56 - 5q 54 - 4q 52 - 
-5g 50 - 6 9 48 - 7g 46 - 8<? 44 - 8g 42 - 9g 40 - 9g 38 - 9g 36 - 8<? 34 - 
-7g 32 - 7g 30 - 6g 28 - 5<? 26 - 4g 24 - 2g 22 - 2q 20 - 2q 18 - q 1(i - q 14 ) + 
+A 1(i (q 68 + q 58 + q 56 + q 54 + q 52 + g 48 + q 46 + 
+2q 44 + q 42 + q 40 + q 38 + q 36 + q 34 + g 32 + q 28 ) 
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Knot IO139 



h[i] = 



(016110262) = (-2,2|-1, -3) 

h m = A 4 ((2g 2 - 1 + 2q- 2 )A- 2 + (-g 4 + q 2 - 3 + q~ 2 - g~ 4 ) + (q 2 - 1 + <T 2 )A 2 ) 



-g" 2 - q- 4 + 2g- 6 - 4g~ 8 - 6<r 10 + 4g~ 12 - 2g~ 14 - 8g- 16 + g" 20 - 2q-' 22 - g- 24 )A~ 2 + 
+ (g 2 - 1 + 4q- 4 - q- 6 - 3g~ 8 + 8g- 10 + 3g~ 12 - 3g~ 14 + 3<T 16 + 3g~ 18 + g~ 22 )+ 
+ (-g 2 + 2g~ 2 - 2g~ 4 - 3<r 6 + 3g~ 8 - 4g~ 12 - g- 18 )A 2 + 



] = A 6 (4g 18 - g 16 + 2g 12 + 7g 10 + 2g 8 - 3g 6 + 8g 2 + 5 - 4g~ 4 + 3g~ 6 + 2g~ 8 + 2q- w ) + 

+j4 8 ( - g 28 - g 2 6 - q 24 + 3q 22 - 5g 20 - 9g 18 - 6g 16 + 6g 14 - 2q 12 - 18g 1() - 

-19g 8 + 2g 6 + 6g 4 - 5g 2 - 18 - 8g~ 2 + 3g~ fi - 3g~ 8 - 3q~ 10 - 2q- 12 ) + 

+A 10 (q 36 - g 30 + 2g 28 + 6g 26 + q 24 - 5g 22 + q 20 + 17g 18 + 19g 16 - 3g 14 - 

+ 7g 12 + Uq 10 + 28g 8 + 16g fi - 3q 4 - 2q 2 + 8 + llg~ 2 + 5g~ 4 + g~ 8 + <?~ 10 + <T 12 ) + 

+A 12 ( - q 42 + q 40 - g 36 - 3g 34 + g 32 + 4g 30 - g 28 - 10g 26 - 6g 24 + 5g 22 + 9g 2() - 

+ 14g 18 - 20g 16 - llg 14 + 6g 12 - 12q s - Uq 6 - 5g 4 - 2q 2 - 1 - 3g~ 2 - q- 4 - 2q~ 6 ) + 

+A 14 (g 44 - q 40 - g 38 + 2g 36 + 4g 34 - g 32 - 5g 30 - 2g 28 + 7g 26 + 

+ 10q 24 - 2q 22 - 6g 20 + llg 16 + 9q 14 + q 12 + 2q s + 3g 6 + 2q 4 + q 2 + l) + 

+A 16 ( - g 44 + g 40 + 2g 38 - 2g 36 - 3g 34 - g 32 + 4g 30 + 3g 28 - 

-3g 26 - 5g 24 - q 22 + 2g 20 + g 18 - 3q 1(i - q 14 - q 12 - q s ) + 
+A 18 ( g 42 _ q 40 _ q 38 + 2g 34 + q 32 _ 2q 30 _ q 2S + q 26 + q 24 _ q 20 + g 18) 

h [4] = A 8 (5g 32 - g 30 + 2g 26 + 3g 24 + llg 22 + 3 g 2() - 
-2q 18 + 3q 14 + 18g 12 + 10g 10 + 3g 8 - 6g 6 - 5g 4 + llg 2 + 11+ 
+ 10g- 2 + q- 4 - 6q- 6 + q~* + q- 10 + 4q- 12 + 3(?- 14 + q- 16 ) + 
+ A W ( - q 46 - q 44 - q 42 - q 40 + 4g 38 - 6g 36 - 12g 34 - 10g 32 - 6g 30 + 10g 28 - 
-7g 26 - 30g 24 - 40g 22 - 30q 20 + 10g 18 + 12g 16 - 13g 14 - 48g 12 - 60g 10 - 21g 8 + 
3g B + 16g 4 - 5g 2 - 33 - 29g~ 2 - 17g~ 4 + 6g" 8 - g" 10 - 5g~ 12 - 6g- 14 - 4g~ 16 - g" 18 ) + 

+A 12 ^58 + q 54 _ q 52 + q 48 + 3q 46 + Wq 44 + q 42 _ Q q 40 _ 3(? 38 + 

+9g 36 + 43g 34 + 34g 32 + llg 30 - 17g 28 - 7g 26 + 57g 24 + 89g 22 + 77g 20 + 
+16g 18 - 29g 16 + 3g 14 + 49g 12 + 90g 10 + 65g 8 + 16g 6 - 8g 4 - 5g 2 + 20+ 
+31g- 2 + 23g- 4 + lOg" 6 + g" 10 + 2g- 12 + 4g- 14 + 2g- 16 + g~ 18 ) + 
+A 14 ( - g 68 + g 64 - g 62 + g 60 - 3g 58 - 3g 56 + 8g 50 - 3g 48 - 14g 46 - 
-18g 44 - 12g 42 + 20g 40 + 13g 38 - 14g 36 - 59g 34 - 79g 32 - 24g 30 + 13g 28 + 
+22g 26 - 34g 24 - 103g 22 - 97g 20 - 55g 18 + 4g 16 + llg 14 - 27g 12 - 53g 10 - 
-59g 8 - 30g 6 - 8g 4 - 4g 2 - 6 - 13g~ 2 - lOg" 4 - 5g~ 6 - 3g" 8 - g" 10 - g~ 12 - g" 14 ) + 
+J 4 16 (g 76 - g 74 + g™ + 3g 66 - 2g 64 - 3g 62 + g 60 + 2g 58 + 12g 56 + 
+g 54 - 8g 52 - 12g 50 - 5g 48 + 28g 46 + 31g 44 + 18g 42 - 15g 40 - 35g 38 + 
+12g 36 + 50g 34 + 79g 32 + 50g 30 - 4g 28 - 14g 26 + 6g 24 + 52g 22 + 68g 20 + 
+44g 18 + 20g 16 + 9g 12 + 17g 10 + 19g 8 + 16g fi + 7g 4 + 3g 2 + 3 + g" 2 + 3g~ 4 + g- 6 ) + 
+A W ( - g 80 + g 76 + g 72 - 3g 70 - 3g 68 + g 66 + 2g 64 + 8g 62 - 2g 6 "- 
-9g 58 - llg 56 - 7g 54 + 16g 52 + 15g 5() + 6g 48 - 20g 46 - 40g 44 - 15g 42 + 
+5g 40 + 25g 38 + 8g 36 - 31g 34 - 41g 32 - 38g 30 - 8g 28 + 5g 26 - 3g 24 - 
-12g 22 - 23g 20 - 16g 18 - 9g 16 - 5g 14 - g 12 - 4g 10 - 3g 8 - 2g 6 - 2g 4 ) + 

+A 20 ( g 82 _ 2q 76 _ q 74 + 2q 72 + 2q 70 + 5g 68 _ 3g 66 _ Q g 64 _ 4(? 62 _ 2q 60 + 

+ 13g 58 + 9g 56 + 4g 54 - 8g 52 - 18g 50 - g 48 + 9g 46 + 21g 44 + 14g 42 - 5g 40 - 
-6g 38 - 7g 36 + 9g 34 + 14g 32 + 9g 30 + 6g 28 + g 24 + 3g 22 + 2g 20 + 3g 18 + g 16 + g 14 ) + 



+A 22 ( _ g 82 + q 7S + q 76 + 2q 74 _ 3q 72 _ 3q 70 _ q 6S + 7q 64 + 

+2g 62 - g 60 - 5g 58 - 8g 56 + 2g 54 + 3g 52 + 6g 50 + 2g 48 - 6g 46 - 
-3g 44 - 4g 42 + g 40 + 2g 38 - 2g 36 - 2g 32 - g 30 - g 26 ) + 

+A 24 (q»° - g 78 - g 7 6 + 3g 70 - g 66 - 2g 64 - 2g 62 + 
+3g 60 + g 58 + q 56 _ g 54 _ 2g 52 + g 50 + q 46 _ q 42 + g 40) 



(ai&i|a 2 6 2 ) = (2,3|1,4) 

A" 1 " ((g 2 - 1 + g- 2 )A- 2 + (-g 6 - g 4 - 2 - g~ 4 - g" 6 ) + (g 8 + g 4 + g 2 + g" 2 + g" 4 + g~ 8 )A 2 ) 
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h [2] = A- 20 q- 40 ((g 28 - g 26 - q 24 + 2q 22 - g 18 + q 16 )A- 4 + 
+ (_ g 3S _ ^36 _ 2q 2S _ 2q 26 + Q 24 _ q 22 _ 3(? 20 _ q 18 _ q 14 _ q 12 )A -2 + 

+ (g 46 + q 44 + 2q 42 + q 40 + g 38 + 2g 36 + 4g 34 + 3g 32 + q :i0 + 3 

+g 28 + 6g 26 + 3g 24 + V 2 + 4g 20 + 4g 18 + 3g 16 + 2q 14 + q 12 + 2q w ) + 
+ (-g52 _ ^50 _ g 48 _ 2g 46 „ ? 44 _ 2q 42 _ 5g 40 _ 3^8 _ q 36 _ 4g 34 _ 6(? 32 _ 4(? 30_ 

L - 4g 28 - 6g 26 - 5g 24 - 6g 22 - 5g 20 - 3g 18 - 5g 16 - 3g 14 - q 12 - 2g 1() - q 8 )A 2 + 
+ ( g 56 + g BO + ^48 + g 46 + 2g 44 + g 40 + 3g 38 + 2g 36 + 3(? 32 + 3(? 30 + 

+g 28 + 3g 26 + 3g 24 + q 22 + 4g 20 + g 18 + q 16 + 2q 14 + q 12 + g 8 )A 4 ) 

h [3] = A" 36 (q- 42 - g~ 44 - q- 4fi + 2q- 5t> + q^ 2 - 2g- 54 - q~™ + g" 58 + g" 60 - q~ 64 + g- 66 ) + 
+A- 34 ( - q~ 26 - q' 28 + g~ 32 + g~ 34 - g" 36 - g~ 38 - 2g- 40 - g~ 42 + 
+g- 46 - 3g- 50 - 3g- 52 - g" 54 + g" 56 - 3g~ 60 - 2g- 62 - g~ 64 - g- 68 - q-™) + 
+A- 32 (g- 12 + g- 14 + 2q- 16 + g~ 18 + 2g- 20 + g~ 24 + g" 26 + 5g~ 28 + 5g- 30 + 
+4g- 32 + g- 34 + 2g~ 36 + 5g~ 38 + 9g- 40 + 7g~ 42 + 7g~ 44 + 4g- 46 + 7g- 48 + 6g~ 50 + 
+9g" 52 + 8g~ 54 + 7g- 56 + 5g- 58 + 6g- 60 + 6g- 62 + 6g- 64 + 2g~ 66 + 3g- 68 + g" 70 + 2g- 72 ) + 
+A" 30 ( - 1 - g- 2 - 2g- 4 - 3g- 6 - 3g~ 8 - 3g- 10 - 3g~ 12 - iq- 14 - 5g~ 16 - 9g- 18 - 

_ 9 g-20 _ 1Qg -22 _ 7g -24 _ 8(? -26 _ llg -28 _ ^-30 _ 19g -32 _ 17? -34 _ 15? -36 _ l 8(? -38_ 

-21g- 40 - 24g- 42 - 21g- 44 - 23g- 46 - 22g- 48 - 21g" 50 - 20g- 52 - 21g- 54 - 20g- 56 - 
_l 7 g-58 _ 14? -60 _ 13? -62 _ 10? -64 _ g g -66 _ ^-68 _ g^-TO _ 3(? -72 _ g-74) + 

+A- 28 (g 10 + g 8 + 2g 6 + 2g 4 + 4g 2 +3 + 4g~ 2 + 4g~ 4 + 8g- 6 + 9g~ 8 + llg- 10 + llg~ 12 + 
+ 12g- 14 + llg- lfi + 13g- 18 + 18g- 2() + 25g~ 22 + 23g- 24 + 21g- 26 + 20g- 28 + 30g- 30 + 33g" 32 + 
+33g" 34 + 31g" 36 + 35g" 38 + 36g- 40 + 35g- 42 + 33g- 44 + 38g~ 46 + 35g- 48 + 33g" 50 + 28g- 52 + 
+31g- 54 + 27g- 56 + 23g~ 58 + 18g- fi0 + 17g- fi2 + 13g- 64 + lOg" 66 + 5g- 68 + 5g- 7() + 2g- 72 + 2g- 74 ) 
+A- 26 ( - g 18 - g 16 - g 14 - g 12 - 2g 10 - 3g 8 - 2g 6 - 3g 4 - 5g 2 - 8 - 7g" 2 - 
-6g- 4 - 6g- 6 - 9g- 8 - llg- 10 - 14g- 12 - 15g- 14 - 15g- 16 - 12g- 18 - 15g- 20 - 
-21g- 22 - 26g" 24 - 22g~ 26 - 20g" 28 - 24g- 30 - 30g" 32 - 28g" 34 - 25g~ 36 - 
-28g- 38 - 32g- 40 - 28g~ 42 - 25g" 44 - 26g- 46 - 29g~ 48 - 24g- 50 - 21g- 52 - 20g- 54 - 
-20g- 56 - 16g- 58 - 12g- 6() - lOg" 62 - 9g- 64 - 6g- 66 - 4g- 68 - 2g-™ - 2g- 72 - g- 74 ) + 
+A- 24 (g 24 + g 16 + g 14 + g 12 + g 10 + 2g 8 + 2g 6 + g 4 + g 2 + 3 + 4g~ 2 + 4g- 4 + 3g- fi + 
+3g- 8 + 3g- 10 + 5g- 12 + 6g- 14 + 7g- 16 + 6g- 18 + 4g- 20 + 6g- 22 + 10g- 24 + 9g- 26 + 7g- 28 + 
+6g- 30 + llg- 32 + 10g- 34 + 8g- 36 + 7g- 38 + 10g- 40 + 10g- 42 + 7g- 44 + 7g- 46 + 9g- 48 + 
+7g- 50 + 6g~ 52 + 5g" 54 + 6g- 56 + 4g~ 58 + 4g- 60 + 2g~ 62 + 2g- 64 + 2g- 66 + g~ 68 + g" 72 ) 

h [4] = A- 48 (g- 88 - g- 90 - g- 92 + 3g- 98 - g" 102 - 2g- 104 - 2g- 1(,6 + 
+3g- 108 + g- 110 + g- 112 - g~ 114 - 2g- llfi + g~ 118 + g" 122 - g" 126 + g- 128 ) + 
+A- 46 ( - g- 66 - g- 68 + g- 72 + 2g- 74 + g" 76 - g" 78 - 3g- 80 - 2g- 82 - g~ 84 + g- 8fi + 
+2g- 88 + g- 92 - 2g- 94 - 2g- 96 - 2g- 98 - 3g- 100 + g" 102 + g" 104 + 2g- 106 - g- 108 - 5g- 110 - 
-3g- 112 - 2g- 114 + g" 116 + g~ 118 - 2g- 120 - 2g- 122 - 2g- 124 - g" 126 - g" 130 - g- 132 ) + 
+A- 44 (g-« + g- 48 + 2g- 50 + g~ 52 + g" 54 + 2g- 64 + 4g- 66 + 6g- 68 + 
+6g- 70 + 2g- 72 - g" 74 - g" 76 + 2g- 78 + 9g- 8() + 12g- 82 + 9g- 84 + 7g- 86 + 
+g~ 88 + 5g~ 90 + 6g" 92 + 9g~ 94 + 12g- 96 + 10g~ 98 + 13g- 100 + 10g- 102 + 
+8g- 104 + 9g- 106 + 7g- 108 + 14g- 110 + 12g- 112 + 12g- 114 + 8g- 116 + 6g- 118 + 
+7g- 120 + 7g- 122 + 7g- 124 + 5g- 126 + 3g- 128 + 3g- 130 + g" 132 + 2g- 134 ) + 
+A- 42 ( - g- 28 - g- 30 - 2g- 32 - 3g- 34 - 3g- 36 - 4g~ 38 - 4g- 40 - 3g- 42 - 
-3g- 44 - 4g- 46 - 5g- 48 - 9g- 50 - 12g- 52 - 13g- 54 - 14g- 56 - 12g- 58 - 10g- 60 - 

-llg-62 _ 15g -64 _ 22q -66 _ 3Qq -68 _ 32q -70 _ g^-72 _ 2 g g -74 _ 25g -76_ 

-30g- 78 - 36g- 80 - 45g- 82 - 44g- 84 - 45g- 86 - 46g- 88 - 43g- 90 - 48g- 92 - 
-46g- 94 - 49g- 96 - 53g- 98 - 53g- 10() - 54g- 102 - 48g- 104 - 45g- 106 - 42g- 108 - 
-42g- 110 - 42g- 112 - 37g- 114 - 33g- 116 - 27g- 118 - 22g- 120 - 20g- 122 - 
-17g- 124 - 12g- 126 - 9g- 128 - 6g- 130 - 3g- 132 - 3g- 134 - g- 136 ) + 
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+A- 40 (q- 12 + q- 14 + 2q- 16 + 3g~ 18 + 5g- 20 + 5q~ 22 + 7q-' M + 7q- 2(i + 
+8q- 2s + 9q~ 30 + llg" 32 + 13g- 34 + 19g- 36 + 22<T 38 + 26g- 40 + 29q~ 42 + 
+29q- 44 + 29g~ 46 + 32g- 48 + 36<T 50 + 47q~ 52 + 57g~ 54 + 67g~ 56 + 69g" 58 + 
+71<r 60 + 68g~ 62 + 75g~ 64 + 86g~ 66 + ldg" 68 + llOq" 70 + 115q- 72 + 115g- 74 + 
+118g- 76 + 124g~ 78 + 131(j" 80 + 133g~ 82 + 142g~ 84 + 142g~ 86 + 151g" 88 + 150g- 90 

+149g~ 92 + U2q- 94 + 142g- 96 + 140<r 9s + 141g- 100 + 135g~ 102 + 126g- 104 + 
+113q- loa + 107<?- 108 + 94g- 11[) + 89g- 112 + 77g~ 114 + 68g~ 116 + 53g~ 118 + 46g~ 120 
+35q- 122 + 28q- 124 + 21q- 126 + 13q- 128 + 8q- 1:i0 + 7q~ 132 + 2q- 134 + 2q- 136 ) + 
+A- 3S (- q 2 -l- 2q- 2 - 3q- 4 - 4g- 6 - 6<T 8 - 7q- w - 8q-' L2 - 9g~ 14 - 
-llg" 16 - 14g~ 18 - 17q-' 20 - 22q- 22 - 26g~ 24 - 31g~ 26 - 37g~ 28 - 38g~ 30 - 
-41g- 32 - 44g~ 34 - 48g- 36 - 61g- 38 - 71<T 40 - 83g- 42 - 92g- 44 - 96g- 46 - 
-lOlg- 48 - 104(?- 5() - 116g~ 52 - 132g- 54 - 152g- 56 - 169g~ 58 - 173g~ 60 - 176g~ 62 
-182g~ 64 - 195<T 66 - 213g~ 68 - 224g~ 70 - 228g" 72 - 236g~ 74 - 245g~ 76 - 254g~ 78 
-258g- 80 - 255g" 82 - 255g~ 84 - 259g~ 86 - 266g~ 88 - 263g- 90 - 254g~ 92 - 243g~ 94 
-231<?- 96 - 227g- 98 - 215<T 100 - 200g- 102 - 185g- 104 - 166g- 106 - 151<T 1()8 - 
-133 9 - 11() - 117g- 112 - 98<T 114 - 82q- 116 - 69q~ 118 - 52<T 120 - 42g- 122 - 
-30q- 124 - 20<T 126 - 15g~ 128 - 8g" 130 - 5g~ 132 - 3g- 134 - g- 136 ) + 
+A- 36 (q 14 + q 12 + 2g 10 + 2g 8 + 3q 6 + 4g 4 + 6g 2 + 6 + 7g~ 2 + 8g~ 4 + 
+llg- 6 + 15g~ 8 + 20<r 10 + 2lq- 12 + 25g~ 14 + 27g~ 16 + 31g- 18 + 35g~ 20 + 
+38g~ 22 + 42g~ 24 + 51<r 26 + 60g~ 28 + 73g~ 30 + 76g~ 32 + 81g~ 34 + 80g~ 36 + 
+88g- 38 + lOlg- 40 + 117g- 42 + 134g- 44 + 146g- 46 + 149g~ 48 + 155g- 50 + 
+159g~ 52 + 175g~ 54 + 193g~ 56 + 211g- 58 + 216g- 60 + 222g~ 62 + 225g- 64 + 
+242g~ 66 + 251g~ 68 + 260<?" 7() + 257g~ 72 + 262g- 74 + 270g" 76 + 280<j" 78 + 
+279q- 80 + 274g- 82 + 263<r 84 + 266g- 86 + 261<?- 88 + 261g- 90 + 244q~ 92 + 
+234q" 94 + 216<?- 96 + 207g~ 98 + 192 g - 10() + \7%q- un + 158g- 104 + 142g- 106 + 
+122 g - 108 + lllg- 110 + 90<r 112 + 78g- 114 + 60<r 116 + 50g- 118 + 37g- 120 + 
+29g- 122 + 20g- 124 + 13g- 126 + 8<T 128 + 6g- 130 + 2<T 132 + 2g- 134 ) + 
+A-' 34 { - q 24 - g 22 - q 20 - g 18 - q ie - 2q 14 - 3q 12 - 4g 10 - 3g 8 - 
-4g 6 - 6q 4 - 8g 2 - 12 - llq~ 2 - llq- 4 - 12q~ 6 - 13g" 8 - 18<j^ 10 - 21q- 12 - 
-24q- 14 - 28q- la - 31q- ls - 35<T 20 - 35<?- 22 - 36g- 24 - 39cT 26 - 44g~ 28 - 
-57g- 30 - 64cT 32 - 68<?- 34 - 70<T 36 - 67<?- 38 - 73g- 40 - 82g- 42 - 94q- 44 - 
-105q- 46 - 108g- 48 - 109<?- 50 - 109g- 52 - 117q- 54 - 128g- 56 - 136<?- 58 - 
-140<?- 60 - 137g- 62 - 140-T 64 - 149g- 66 - 155-r 68 - 157g- 70 - 153-?- 72 - 
-151<T 74 - 155g- 76 - 158g- 78 - 158cT 80 - 151<?- 82 - 146tT 84 - 143g- 86 - 
-137g- 88 - 135<T 90 - 125g- 92 - 117g- 94 - lllg- 96 - 99g- 98 - 93g- 100 - 83g- 102 - 
-73g- 104 - 65<T 106 - 55g- 108 - 48g- 110 - 39g- 112 - 33g- 114 - 25g- 116 - 
_18g-H8 _ i 6 g-l20 _ io g -l22 - 7<T 124 - 5q- 12(i - 2<T 128 - 2g- 130 - g- 132 ) + 
+A -32( 9 32 + g 22 + q 20 + q lS + g 16 + ? 14 + 2q 12 + 2g 10 + 3q 8 + 

+q 6 + 2g 4 + 3q 2 + 4 + 6<T 2 + %q~ 4 + 5<T 6 + 6q' 8 + 5q- 10 + 7g- 12 + 7g- 14 + 
+10g- 16 + llg- 18 + 12g- 20 + 14<T 22 + 12g- 24 + 12g- 26 + 14g- 28 + 14g- 30 + 
+21q-' 32 + 21<j- 34 + 22g- 36 + 22<?~ 38 + 21g- 40 + 22g- 42 + 26g~ 44 + 29g" 46 + 
+32g- 48 + 29q- B0 + 30<?- 52 + 29<?- 54 + 34g- 56 + 37g- 58 + 36g- 60 + 34g- 62 + 
+35g- 64 + 35g- 66 + 41 g - 68 + 37<r 70 + 37<?- 72 + 35g- 74 + 37g- 76 + 37g~ 78 + 
+36g- 80 + 34g- 82 + 32 g - 84 + 31<T 86 + 33 g - 88 + 26g- 90 + 28g- 92 + 23g- 94 + 
+23g- 96 + 21<T 98 + 18q- 10t) + 16<T 1()2 + 15g- 104 + 12g- 106 + 10g- 108 + 
+8q-no + 9g- 112 + 4<r 114 + 5g- 116 + 3<r 118 + 2g- 120 + 2 g - 122 + g- 124 + g- 128 ) 
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